V3 fetTT 


$5MltpU WlM9 
'5IW#N J f 

■=^1% ^rt^% c 9 tt? ; Tf¥l^ 

RRr& *tiR Rrsl'a *rtR 

CHJlfoffifls'M f^sf ^ "Rn <ut<§' 

^ ’trt^T 
Wl'3'i1' s f , P)<p ^Rsvq 
^ T £W^ c t%rf^ 

«-R®ah 
^tol^T (OTf 
'»-'v3'3’ R'ssh 
*11^ ’RtoWIT (?1«4 

\3 gf^> R<I<J<P R'Seffi 
ijb\a|M CSftRfo 

#R R'aah SlRfi? 'SRt^ ■ p tlf^r CoR* A£*J(J2> 

^ftTf< f%5et?T 

«l1%‘ ? f^RTf c lR^ "#R^ 

^Fi R'sah 

&iw<i> c*srr®rr?r csftwrsr (tRR <3 ft) ^ ^ 

^T OSitvSllT 05ffv5t?T ^ Wf 3£<ICS> 

^rR 5 ^ <3srtv5T?r cTSTtvs"^ ^ <rat 

glt^R^fT 

Stffi 'Q ’flR ^^atR '•Wffi TO 

*nRr Sv»&iiri 

CJilMlR. 

TTRvpTRWH <XR> *qh^h 
“IlSR^ R'SqM 
W ^T^|3lcT?T Slf^RTt 'Q 
RHwp #^T2t‘v3 (?Tt 9 ffi7Tt ? t 
Resh 

: 7TPJOT ^ (Rf^Tgl^ 








<3 'fefflW ’f'ltufe OTf&t 

^fvb^llMHj ■ p tf%7TT e t'W'T ’fiftf(r|W|^) 

WT (^PJMK) 

fTrfSfo ’W<^rt7Ptt-W) 

fo'lfS ’fifC^ 'a|«jatsi ^T 

■'I#?! 

^ ^RPlWtC^ ’tfto 'Q ^<#0 

3 Tfa1? r fR'S3h 

^sR'af^sf 

\qT3> ^IT 

^WffT '3^'83|R<P 7 fOj 


I www.banglainternet.com I Dr. Zakir Naik : Qur’aner Challenge 


aiM- faajTC 'S angfaa {<1*3 H 





(Sa? afavs'I '5TF5C^l «R 2f<PT*f <3 'SMI'®*! 2}*fR aKJlR afaafcn® 

| 7R£t f^P# vfllR 4R5t>! ^1 <3lt%atf^5 a^a alR'®) <3 <pfa3! C’TkWI*5*l : 5T5R 

GPR '5l#t S'CsJre fa®R 'Q SHjfe t 


<£Wafa aftf®ai>3 ftaR *MU*H C*J, ^T5JB >£R5 i 5FRJ ajRfa hlf^J tiWt <U^1 

~ v\i^ Zflgfl Tfffysj I ^?T5tR TTPTC -snfep ^5tn?T?I -VS <3^0) ftsla aata ■&TT73SI I 

&A &ij ^ uSjt #^ £-Ls C&P&G& i &2 x Z#p&$ 

Jj i ;dJi ijiiij \%X& ijLX- P S4i^ ^ Sj 4)1 $ & i^ 

- ^s^iiSSi otti £ »jUu?jij liijij 


“^nft wara apaa 2i1% ar ssr-^M <K<jfe w osrarcaa afa c^R atpa. area*, a>i*c«i ^ to 
sfRsfi} ^RH aFRt ^ fSo i£Pt I v£R! '5ll^l^t<p ^51 C'sRiws TO*t JtlsM'PlIka 5 VSI^R afa C$PRJ 
TOpn^ t isra aia> i an? afa w at ata aR*n$ w reiaat apaao aiaca at, <r wreTjjnpra ansR 
«pp aw ai'sata csti ?r, ara ^ at^a « <n«rc i at sags arci ^orc? arcaataa srj i" 


-^ai ai^rci ? ko-^s 

• fo)$) rca a t fa*i^>$ ^jarotara to ca cana vaapf^ £$fa w aRj ^a«iH srrcasj arcre i >5^ 
aawa tma ^tcwir arc arc arct *cat5 i caHtffi, aitnofaw; aurora ^rc? w:«fo fro cares 

Raatfrcaa ^<nna to ataj ^at Maa was? ^^R *pJ 3 ^ i 

3T^*f^ «Rra ca a^r? ^jf^ka 51 T5Tt*&t t^Rca a*faf area, ^ aR^u <^sr 

3n?«t ^Rra ^ i waq, w^nn araa aR^i ^c*i a^Rpt asfl caarca waa, ^rz 
fa&wca 2fl*tRT < 7 f'Sai ^ i caPtanopt oappt ^aantTR saswa srara atr^r^a aicp 

2ffli«t feaca caiR caraai i ait^Ra aiftsT^ ^aia areata caia ^a-iR ^sr 1?m waa *\ifea 
Saa ^acaim ar® ^ta i 

carca^ {as??t faair® aatvf fasai^ waaf? 'srr^ila ai?R, ‘a*f ^1 fa®R ^ fa«R wt *4 
i fojs rra ^araa a^fa tnt ^f^ra wri^® ai ^aiTs ^t&ra caia ca, ^asria ^aat an^faa 

fwR ^ a# aiata^ef? 








'5fl5T- 3^1 M 'Q iS'SR 


*!b 

fc&tKR ? CSSR £T^ RU S??. SRR "SRI SR *PT tRtffa SRR 3RI {R*p*fa ?3i*f ^ sf^’; 

4<j ^smn^fsji^ ^ 5 sft ?*n cw *ntij t ‘f^rRR ^t«iiw«j« c^f*t w?rrs 

<rac^, m ■siwi ^ Brora'S csfa ’strtfs rrr *«j« i 

wrar r<jt 3 ^ntR ct, rto fwrpR Irw *tfajfsfo ^ i ^ wealth 

5frj f^o ^ ia ^fijrs 'siimiihi <j>wf&>- in spfl'Tfto f^ '3f^3jn?ra 3*ra fefolH 

I 

'5T^5?f®fn 

^f9f%^ ^ 1 ^ ? ^JlR'olM^l *BT3P e l C«iwt RT 3 ^ RRR fil-ffoc^, *lfa<P5MHJ iRt^rWR 'R<5tfMC‘i> 
^l<tCH^ rrr 'Q <pnr$ cis^r i RwroiR^ >n siferra s^Rxsrft Rts fafou 5 i'»i'®^ 

?nt}y^J TJR^rf&S *fsf 3H^H<HW 4MC%, 9.I«Rit>1sJ *lfoc4 fRSffiR <PW« I 3C£Pn.<J l%| *T5 
^JSCTRl t^3%T W*f^ £31 vilWll ^nft?rt'G CR®l?ffl35 3jf§^at<t Rl4f Rlpl Rlfa <r«ttSu 
^rihi *pfoc=rf «*prra iiH^n rrtpt sm ftwts i 

^ gftft itf ^ 5C®5^5TH I fWMI fctfPT ^ C3, RT^ 5 ^ < 6 iltil^ *W CRC<P 

^rcpfcs i in^t >pwRiwsi ^j'sthw wr *t«ffRW*R5 I3i*iw rtcr \ $-s^icr<i ^t%?p crt^ 

r^r tjfbi srj rt?t *ji? f^flPi <Rit 331 , cRts^ ^ffr rr>r rtw RfR& r~i<p^ ^eni&Tl 
1 •j^i'StH ^ <$3 *tffaFR 

xsnfsj 4 iJSjfcif&S fr'Salfa* 'Sflfi^lWfl ^ffe*S 3 # ^5fTCR?T 

&%U5 ^p?5ptrc^ fcsnpR <3 l^w ?n*m ^ *rr i 

(flPR «£pp 1 R? ’I’R ‘RT^Ttf^Wl’ R?f?t ^ Rc> 1 t<l 

in?T^n ^ 5 T, ’ST RR% ■^ c f « ^F3 RSW'fJ %T l ^*^*1 ^ 1 , in TTS#^5 

f^T 3 R ■«jf^^5 <£R?. (PIWTJ HTJPR TTC^ ^ 0 $R ?TI’«UT I 

C^R I^^C<n f^OTM C^RR RHR «||Jilcn<lC<P ^R*t3t I C«n?P 

gf «^ if » f5 The Times of India’ its^'S rtct siwt <pw(?«t cn, RRt *11343 ’ »nw ^ 
d] 4 l jR l fenf^R- f^RTFo ^TTSjRR Rj'AM *f#5l {R^ «TR»T?f Rft WRHl I f^j! RIs^tRiRRT ^ ^JT?^*J 
SfffrfC g * ! *fft^t 440 & bl3c.®T CR y>lCH<C^ (PrR I ^'’R CT C^T^l 2pf*lR ^?, “CT R1 ^>8H 

2 pR ^bi c*f3 *fthn ^?n rtti R>«ic«ir” ^ RT*^ R^*n3 ^pPICTRf ^ c^R %r i U'T' 4, & 
wfifti ^HUS 2 fSR*TR c#*!®! , 5fW 4W%1 1 RRHISR tClfe<P (PFR ’sn*^ 

4 T %<3 4 ‘f?H e f? ^Hc^( 44 ^R ^ ■*TRt? R 1 I #1 ( 2 ^^ fspjn Rl41<r><^l *ff^i ?$, 

^TPJKWC ^ 5 ft^ ,s Tir® RT^RCfRT^ fij^a 'SRRtft fe^lTR R^Pf 4<JC% 3R, RRT 

^KTR ’3lfc Rl^fraR RT^f\ C#^ >3 l^tjtblW'51 ^*BFR RTPT < #fRa I 

C^R -ST? g t^ffC^ 1gn<3 ^T <3% '5RR RlfprR ^1 «! ; ®R*n3 ^K.4fW I £ *Rl c t<I Wff! (R CSFR 
Rio (R ’sn*PFT^» r^st 3 ^'snt ^f&^s i ■gR^raR?! t^npr ^k?. <r, ^*ih RRsnsra 




•a fossp ^ 

5(f% ASiisjisr^ tRfRi £f$ 2f& 'SJE^rj^j | ^ qffg f^WR^ <>'$!>'£. 

^ 'SHI *TR> I 

fm ^t'oi 511*511 'jftft? fe^Ri c«f^ f£Bw *reR «tr *t\o *rs ^ *rr 
3TPJ5 <Rf*t ^ *1^3 5^R <MC'»I RT I RJ1? 3Ftl%R < 75 ^ fqft RTt*f «jf«ffR F§f*fw 

*R ■2f3rf c t <K*lf^t«1*i CT, C*1l e ll*Pl<l I 
f^ 7 ? a <i|Qki *iS^i '3il?ii'oiuc^ Rc<t>*fl *n^~ 

- p ^ jO)i £% ,Oji ^0411 yz Jin Si ?P J 

<?r*i ^ ct, <t&c<5 sjf^g ^?r, Rifat's ^t^ 7 ??’ 

-3 j5ii *f*rrs $.<# 

^^flt 7 ? ^®Tl ^tfiij *jfej ^ 3R*f fw <#<lRav» ^ ^pRofiSRR t*Ra %£<f 3RP*f 
•sqlQjC^s ^ I a^pIR C^I MI^I-SJ Wf$ <4$ 1 sfB 7 TT ^5 t 75 i>fTC? | 5T?*v1 ^fa C^ 

PtC^ a f^ 7 ? C^HR 5 $3|QkTA ^SfaUl '6||<ppg<p 'ICU (7T3 1 


i5 R«ta 'R^a too* *itr a ^ «tjpt £tni ^o wn? ^ i (^rwra) ^*1? itcmt ^gR i yw> <jtf 

*Tf&® n^wm ^stf% <R«^ ?rf*H wt »af5 sn i (Horizons. Exploring the 
Universe. Seeds, plates9, from Association of Universities for 
Reasearch in Astronomy, Inc.) 

wVttii csrt^Pi i lUH<ii*f ^15i5S5 ^r« fsraRf^nfaR- 

^stpt? a c»ui«i)jH ^5. ^srfqisps cajJHM ftrs? swire i ^irr, ^ ct^tcr w 

'SFflSf3 e f ^%T... <R R” 9 ^ «l«.«l '5fW<l ^TPi ^ fol??? STS f^RJ Tp^t^f 

^fHi 'spm %i; a ^sej^ ■'’psf^ fw%r ma *r® 

^ i* f^ wr^tt ^r, ^ -SJ 1 R >800 (ssr <17% 

1^rStS*<rtl« fipfer^ R^ft¥ rtWft^ R, <R f^Sf? C«aw •Si C^R T5<2JT ^75 

r, cw?- c«ic^ ^f«ff) a 'SRjMj 5fc^ ^©iffF i (^ ^brj ^©«fj^a 

*>a5T^ 3fsy’ ^trrs uj^s t%f%a CS^’I I) 


spa - jij s4Ji spa ^ 

^FRR a T4to 7[f§ ^9fR«PoTl^ I f^I 'i||tta(ti>5 ?R3R, iiR^ 

^RT 'SlI^Rvs 4C^*< | n -a^Ii ^-TRg <j 


wft *re "jy£' ‘■'Si 1 ^ 1 ^ w’ ^i ‘c^r %frrT- c*raf^ ^i^rra b'gfnc^ 


9 fi T fft c%RRi i Irt a ?ife ’\t>iibyftTM» ?rr’ ^ti ’ir^iww’ agima ^r^ <to ’tIf 
f1l«ll<p|<3 "5H I 




*b- 




<H^T3 *F5 C«1MI4M ^ ^ ^5, 4fi> ORR C5lH>f ^5Rlf^ 

C.»HJ*C4B]4 W’Sl I f^C5? va||%|[>a»r5 'h|l<PlW<J *83*} <K<1“ 

. l 4^ ^uil JJLZ 

“liRts. 'i'lljJl^. ■'jf^J^IC4 <Kfl ^>wc^ l” -^91 Oo 


i£)’*nw fisWO ®Mj 9193^5 'ailU^l *I*t $.W A_>J (RI^Rl)i, 9R5 la^sfB ^I> ,!> fTRl9 i ^£J^TT& 
few* ^-c*iw^ta 'srr^fe 9*j*t i 441 w^ -jywR ^jf99t9 

^t(^<J»«IC < 1 9*fcfl <T-M, 9f^G <f<l«lH H|R|«1 ^<3919 9*0 'PJf'^t ^<!9 MRRfU^ 9J1*i‘P« , .M 992 2|l>%a f§9 I 

olwn «ilc®il ^ 1 c=iI 


vsnfw 9er*T'©C 5 fl -'MC'ol C9, T>t9 '^T9 Rersr «itc e ll C99 l RwM 'WIVIthyt4 'SRIfl friths 4IW; 

1 i8oo 959 4 Ryyf&S ^^9 991 ^csf^is 

- 1 i£2~r ijlij iSijiL^j jlij lZ£ . lLIii ^ «aSI j,G 

"4«Hl c f s Rl R>R, Rft 9ff*Ib4- ^ 4C9C$H <39 “ vSlCi C9E9t59 'Q ^5 r 

“^?I ^-^FT g 


*09 eH *Pt C * (*1199) 1 'bJWH (f^raTEf) Rt9t9<3 ^£?J9 '991 39 

919 ^ 9*ih, votrsW Rt9t9 919 , sr«gPi'® 9T%’ 93991 ‘fim’ %jp 91 ? 3 j<f csfjrfe i 
9 «fai 9 99 ®teri? ^c*fy 9 Wf*T 3 ^, 9199 9 ^<t «9 9 iwi stsq ^st 9 •q 99391 90 

(Internal combustion 3^ C9 ®lli*y|y C999 ( 9^9 'o(«j«w ’HPT 91 913*19 fTOrciii 99^ *|fs 

Sv^Hjl 


f3 (^ptr) blom ei^j < u<5j , « '$nyfl *Pt iiif^ jS C5%i) Rc^w 4f*fe 

^cyc^ "yt siRupfav© '5nt?rniR<Fift ^4f5 ^ 1 i *'f^iv!?i, ^jys, ia^sf& f^%y 4 ^, ■*n ’oiit«itc4 

4w, oIc.'tu £i?pf%' r n5 ifl tyPicSjy ^fiw Rw yrv 1 stpriai 

^c.4 ^IjL. (Rett's?), l>Uj ('eyf^ist) ?t «(R^l) Rrrc? < 5 ?® bNt<p j£f (*$) ?i JL/(^<5) 
Rc-Hc'i 4~y[ < _ yR 1 ■y?t ^y-biiw &rtwy l 4ic«ii •a ^nt«Tiy ZyRttSi? *r^yi Rc<>e 

4^1 1 

Rc&y ^Rn^oFft ^cy? ■o wciy ^nc«Tra 


ct "*n^H »rat t 
R , '!>«h<piS)<jic*i i” -:3 5?tl 



\<ft4 ’sih bsjt4 «rttsn 


j^i ;&UU ^ 3-^/- g. iii SIS X* ij^j pi 

- £' JLUji 




SIR- S ft«H 




^ ®wf gsg rt eg, ftr*rc«i ^jft sbjwr sr?t*! <sw, ^ ct^tw 
caegesg «nwRK*f «*w egtge^r *#*Rrc*t r - ^ g* i 

^ttcott ^s. ftw? *n m ra a^pffcs gttfcgsjg gn*rcw •j^n «*ph ft®w 4«ieg$ arf® 

RTg®3TF©l ftgR "fW I 

t>ti> !<$>!(. 3 ^ 

^I tf fc ' H *0 $®Wl%g ’Pf?#^ <3 Z<l'SaltHC<J>^1 ftwg <Mtvai CT, <jft# Sftlftc^?! C?TC5 *P*[4 f$3 
3jtfc^ >i<jf<Ff ■'jfsftR V^f^W 1 PC5 I ftltg x |\»l«?k'© utHfts 3.*t MC? *i^iPu.^<J *3 ^'Wia** 
yra«n nr'&rrs] gn^FFSTW afsftr® ?n®j ftcgw aftf^rs %i i fte^RR c^wnrf*fan*i , ®ra 

‘sjift^sfjggs 5f57l®3J^g *ff\b\5^’ v£J^5 gWR CQ, ^g '5RI FjftW 5 \®fr?R aHWPTRl <Rt?lW C«« C<r-C5 
'lft>§fa’ I 

i^oJ» Qs srtfH ft®# c^*Rra *Astronomia Nova’ Riw gt s&v\ gse*R i 

4 <ftl&ca ftift ftranre S^t%5 ^raftwnt eg, og^ira 'SR^r^nt Rgftw 5 fegrffeg w«rw 
■^ifta^«i gra ri, ggiaj^wn «TOT3 ftsn? gftiffs w=t^r gw i >a ®rw? gw ^5wr% 

ft® i %^g *1^ <nfa <3 ftwg srprrs egtsragrea gro^raife glfowieg gjign ggi 


gwei i 

iXi^ s rc ftq T rag *rw3 ft^ g*St gi 5 ©! eg, ?pf f^g ^g° 4fi> <jfafft ^ ftsp? g^p^g gng^g gw 
gi i sirera gw ’ic? ggg '^nft *tfe, >sgg ^wr ^ ^ spj gftwift cstwft i 

ftcsg 'Sjigr'AfT>« 5 gwiwic*ra grcg *t^i gfts 


- <&&$! ylfj&i/jLbC &££&. 

^11 g.we^ 'S ftg ^'3^5i ggi^ gn*R ftM«t g^w r 

-^gi gnftgi s oo 


^*fwg g?mr® gjg^s w?rft »re ?m 'J^ZJLLj i ^ iXl (RigRi) esn^ 

i <5 i *t J( fft c gc<P twi ^tvr g? e«reg gft ^pne® <ik^j gg i *rgf5 gft gif&g 
gjf^g crou gjg^ra ^g, uqra w ^cg ri eg, w gg° «rg ^ gi cgterwig ftw 
^geg i gflgfg ‘‘^ft gft *nftc® gjg^Rg® e^R git^g c^ca gjg^ig ^g, ^!$w ^ ^ r eg, eg 
'jaRt^ gg° vflft 'oig grsgiwig ftw 5 ^r® gsgcg i 

^ i^'bfcg , gft gn^ift 'jj ~ *~'t ($gragi^) i wf5 e^R u^iggfra eggg g^, eggg, ^ft ®ri gjg?ig 
g>tgg, ^cg &\ wjwjg gigj fteg ^ g^g g*w r, ggvgg ^ <afl* 4PR«reg 
gggf^® eg, *5ft g^f^jwig c®'®^ ftego gf 5 *g t ^ p 1 1 

gregg 5 grii^cg ^-gg <a ftggl^ g^r ■?c?rai eg, ^ «ra g^gw «rrg^g g^w i ftcsr? 
g^p-gtg ^ptft gjig^g ^gsft gesra gryegf afR 6 ! gsgi ege® ^rog, gi ^jpft ^fti^w cSfte^R ?gg 
affeg#^ gsw i <agi e^ ftErg^ftrffa gf ^ ^pft ^ftft ^ge^3 *ftw i *r^« eg, ^egg 
gjg^R «jtc^ gi ajf^ ftw «a^ft ^■ai^ieg ggg\®g g^cg, ftwR ■^fteg? ^e® 

aira ftg Rgg wt i 




VO 


TOT- •Q TO#?* RasH 


sm ^80 fo. fq./ra *tfora viy*[ww w fora a'sj't to? to?. ^itoh? fironra? (^wn:*f 
sr^aj^g %gfo^g ^jfosf csrnfosfa ratfo) raop Fjfora TOfo ^ \«fo raTO ?rara firm *oo 
fofo?H etlC*1 I 


dXJJ J!j %-fj - ^LfJ3l % j-*-^' dj±J jl L$J v 


< ft 9/ f> g. 


yft tom c °fU5 to? to Kg? to? sirfSi tojj k?t to fora? i 
s icviwt toto rtto tosmw 3?fo? to? f -?j?t ^aifoRs 8o 

cw ) ■q ^3? <^<ra <yra ?^to?? to? tosmi? fosr? ^tfora w^raj i 

rafost ^rera fora ^5 ra fofoB to^ ^rra, to ^n^fo?> c^nfofo^F to?? ^fofo>'®«ira TOfofs 
1 4&ra “rail? ^f' ?*n ~s$ 1 rat?ro? 'W^raj ra fora ?rfo» ^?, ra fo^fo? <wn.w ?to< 
<z vfro t eq gjfe f^ vg 1 vin^ra rafaro? 4!?fosfara? ^ncsi TOfos TO>fo fofog fop fora to to 
to’sr ?^iw p cstomttoe? sjfofo? tost 1 

■'jfofo? b^fora pra ra ?*ra to*!, to^ ^rara ks to fosr? toto?? F^fora to?!? KHrora 

'3(t<]\sr( <f>(,fl I Dtai? *£FPf5 b^J* ' 5 T C5 1jJ 'TOra TOO& ^rJ fo»T TO? 'TO 5 ! I 

■$?^IM? RTTO 5T5C5? ??*>lfo«> foWTO? C?s§ fofo$ TO TO? TO?? TO [ «j1TOCi? STfjfo? TOTTO? 
tot S(b\s to fop^snra? ®rra? ^?r *ftr w 

Pif^Ts totos for^r® 

■^rt? Rtrai to?? 4 ? *jt&? TOmfora foforar? to ?t to? fofora? ?^? to? ktc? 1 fog sfonra 
5Rra to fojfo ?fora ?*h \=j*pta totH! tom sf!%i ^forp fojfo? "sn^jra 7 !® t j e f fo^ ^ra 
TO? I 7 T w fra> ^'WH TOT % 

- 4JUJI j&Ji&L iui ,<£*/>! Hi) ZjZ ui^Jij 
\/~' '' ' ' * ' ^ 
to^t to?, to fofog TO^rra 1 va&r, ^ngro forja^ r -pi 

^•sfira TOfra ■“I 5 ?TO 1 ^, * £ *'-*- 9 * (^5|TOTO), TO‘TOfo fofos TO’ ?! ‘TO^ fofo?^R?’ I 
^£r«!ra ^?ro ?ra ra, TOsfo fofofe to^ fora to^t TOra ?! tru *r>fe ^rra ?rara 

^ TOf < 3 $ ra, 'sfifo fo^rfo >fora ?j«ht fo*jf® ?ra to? i 



hQnnlsitHtS'ffipt c*r\ m 

foa to 9 !^ osn#fofo B f 3^3 ra ?iT»fTTfo 5 t^ c !f^ TOfo fororo fora, to “fot 

to«* ^ forara ^^fofo® i ?ra Hraroft <3 ramfofot’! 6 ! totos fofw 6 !«♦tffoer^ra 

to:to ^n?jra 4 TOrafo ^rafos ^rara 1 *fot to®’ (toi forro 6 !) toj ?ra ^ifora ^rai foafo TOsfo 

^s foio (?tcto ^rrorat toto cto?? ?rai ra?ra Rfo pro s ^a i i® ^snfo ffoforo) TOrora 




'5fl5J- n 3 faeaH ^ 

% i Tsia^ra 4ftfct ftftj fftwrai ft# (firfftrs *r<fnftft Ptfajfs!) ftft wr *srai*ra (TO^m 

^<jg ?! cfti^t ft! (Galaxy) ftsf? i 4®!?n ftftft^fcs -sr, '<$13!, 

frvsy i fwre *rf?jere ftft i fftp$ft f^t lift* ftiftfti ftfcftt i£ft?. wM** ! ®Rft $fti MtJr<j ^«mhi 
<M ifac^s <$ft4!w ^nn^ ftorcs- 



^mn Bi ^ ofw fti (?i, ^ ftft> % (^ 4 *fBi w fftprcft) sr$s*ra 

^5¥c^ ^ thrift r ? «o) 

fo ) vaii(.«ft qt nrps «iftst ftn®' 4ft fti*n t^snftft ftiw-ij^i f^w>$ ftft i >8oo wi 

^ ftnfttftft ft<Fg 1 w5 fttfftg^g lift^i ■sr$ #5Hft 4% *ffiH ftftps ’(Rft? 

^ram *$rf <m«rf^ ’trm 

fe^ t % ! 4^r$ <ft, fftPtf '5ft1*l«i ^ , 3IFPT^ft TO f#f5 ft?«fa Sflftfftft^TCft ’ t TTP=t Siftfrft ftfttptfft 
isji^rc? f^r i w^s c^, ^tfti*w fcslftft *$& «fpi *m ♦ratf ^tftfti c*ft faiwH %t i 
^ fftsH ^ ft*fat ftftss ’Stst’ *pRfl> <in??ft c&ta <ftf*t i $^i<Hft ^fttps <s<^^ 
‘ipM* i TFf5 m\ ftwpi 4$ ftRHflwS ftft ^ cftrai I 
sjitfrs c^ftftroft ftwft- 

“\5Tft*ft fofft ftfiftsTPlft faft* SICTRftlM fft??Tft ft! %t ^3^®, f^fft ^TPF lift? ft^n^H, 

CSTSftl ftftft ^5T*J ft! ftrfftiftjft | iSTftftft «!ft! ft*Tft, ft!Tftftl (ftftjft ^ftTTSJ l” ~^ft! ^f<*tnTO 8 }> 

vai ^ TSI *fftft ftJTs' lift yte lf ft fts orfft*!ft?! 4$ ftSft! 4ft?ft% ^J?W (ftlS) lift 4ff> ft^ftO <MCftft 
%T ft! | ^5T5W, ^5ftft ^ ^TCftft ^ ftS® *flftCS!? 

*JT^ ftftftSTP'ft (ftWf^feTft ftlft'TTft irws -SlW'tft* *)ftj 8ftft ftft! ^5 i 

eam^Pfet^gt ftftftffps 4 ft^ft ^ fttfep^ft wft ^ 1 ft^ft *a 

i vij 1ftft?if5 ftrftiftft^ ftrraips ’ ot ’i'B«ic<i ft*n is^srcft, - jLZJLji lil 
" ftftft 7 $ ^55 ^ fticft i -Tjrai 'ol^'Ufts J» 

^ ^nfft- ^]^ l tft ftS|ft ftrsgf^© ft^ ft %^5 ■ft'QTn 4 ft? *ftft*lfsps (TIftft fft 5 ^ ftCft «(Q-fftftQ 

^< 3 ftlt!t % ajfoftlft ’JBft! M I 4P!ft ^ siCa WTftlftCftft ^ fftCS ^ I slftftff 

srifRft W'lWft 4t ' 5 ^'QPT! ftrprift '0 ’*ra-fft^Q ft?ft ftft!ftTC*ft ft^SI ^ ft^Cft l 4ft^ fitfeftft 
Cftftft ft7*RJ 5 ?Pft 1 ftCft ftftfttf ft^ ^ | SjfeftKftft 4t ^ ’SjfaRIft 

ft^re ft! fft!^ '5ftf%tv*t ftttft 5 , Cft'GCTtW ft?n ftft ‘»«?*iMC-ft’ I ^Sfft 4«!?rft 'JftKlfftft 5 ftTft 

^nn^ift ft^’ 1 4ftft ftngsfwfifts ft^ fftf^srcft *ita(&lib ^ra, (ftftft 





ippflp 'Q ^srt^ fa&iH 

scpc^, cppp Steifopra pept ^^Rjijf •H'sf'iii cPcp* sfl« '3fic e ii3 sffep>pp *rfi pri pip i ■sr^T^P't 

PPKIWm R*1I*5HC»151 RPTP, <4PP 4|<|f<j<fr| ‘ , jfp’ WfPt ‘CPlPl'f PIPT Pfppfos | ^Rv'jl'O iS*R 

cppp 4iRfp<pi 'p^ni^ ^wfs ^p i 'ipR 4)^i1<i«wp 

tflPP PP p^£ 1H , olt<plt'?l C5PP •PI I '£><['2 '3TCPP filoM '6 £|f©1s£}>p|fl <M<lc c t CSJjlfsRsalC'R V*CX»I^Jl1S< 4 

ppptp \sicpp ppi pc^ i srfsRrrp ^ ppcpp <i^<) *ii<ji RR>»j rptpepp pcp> cp ^cpj’ pfys 

SWCQ, CP P t ’Pe¥ ■ > 1 C* v tC^.'SJ 'TP§ I 4P< P^£ «PT PTIP ^{P§ '®ll(® 1 f * 'PT^O IpPJaJR I 

cjn^i snip cp, <3pf5 rpipp cpcp* '^iw < r-f^ i 

Rptpm tTfspn ppi ^p, pi ppr PtPiP 5 o prpips wipr fpf*rn p®Yf prpfp* 

PUP fpCP pf^S I ffTSrPICP '3)C'*«J > PPP P^P R$>4 ^51 x3 ppi ^p (PR) pfpfir® fspfu ^<131 R^-p^fZR. 
P5PP iflPs PTIP) I ^PPlEP ^ 'a)l<34l‘*fo<J> P^P ^Rjfo ■T^lc."? PCPCi? 

- I A $ .1«- ; L»J Je> >jVl/ O j U-^JI i 3-L> (jjJI 

“f^fp$ CP P33I, fplp ^ PEEPER! ^JWP*t, <3 SrfsR dP^. PI iflP PCPJ PfTC^ R l” -^P! RP-^^P 8 (ft 

'oippp’g pIp CP*® pc«i cp prFSPwfsj^ ipnppp^T p^p i 8 oo p^p 'Siiep^ e»w Ipcpftp. 

’’il^CP ^5f PPIP SRJ RPRR PI1P1P R\£l fpft PP! 


^!prni c i^i 

iMA PTEP Plf^P CSrJtfiR’aal^l *4®^P RPP’ P4cp*^ e l^«l<p PtPpfiRIP ^P^IPP <pcph CP, PP>P 
RPtPP <3EP> PIP? CPE ? 5 PIP 3 )'® PI l jC? PE? 'IITO PIPfc fp^ P'^Plfp'-s I P^PTCP ^1S ii|P# 
^2ffe1?rS ^pi&alfpp P^fiJ I tPC*8P SPPf^> P*Pc<^ P^PI < PPC'© iflP 5 ^ P^PI PC®!” 


. oX4- ^ 6444, iii z±. ^tii)i; 

"'illfp 1p^ PIPI >«h|<pH IpPIP PCPI^ >ap“ 'PP*fJ^ PIlIP <3P P’SPTPPPPlt l” -^PI PTfpPPs S 8 P 


^IPIPCPP PIP PR fPPIl? I cpX IpIpCP, ^PP SSptpvs PTIP fpPTP vflPTPP PCPT5 I 'oI5fEI 'PPP 
^5Pl^a PIR dJRRCP PllPfPCQ PlPP® '^<jPT5l'6 ^Pl^lfpP 4 Ip 5 ^ PP I CPR C^R C^C2 PP^ PSP ^C«T3 

<<Rp mipfpQ ^raipp p^ pipI^s pupIpcqp cscp Ip^hp ptstIpp i »a pn^iicp 1 p&i 4| ppys 
pcpp, prnssyuiPP PvCPR'pill ^jpp pttpIpc'Qp ^pssiIppj ’QP a "^ ptwtIpp 5 i cprpt, ‘IpppjISp Ipp^p 

sffePTP C^FW CP PIPPI pv»PIW PHC^, 4PP P^CPtPPPfl PTPlfPS CP PIPPI 3rCPP>!t£*tt PPCP 1R75 
PTCP r (<5. P^P ^P>l^(?l, PTtCPP, ^?T5fR 'Q IPSsR, IpaTPCpS PS^PP, “'^Ipfl <Q fpCTfP ^ ^PJIP/ 

^tppI *ip (ijf^£p)- v<jp pftpf 'iT'iPTP ppft pp •p’^prappsift’ fepcp, ^p?. fpFtfp p^ 3 Pipp%i 
fpPFTRP ^P IWCP 4 ^. ^ ^CP I 

^rj^p Pji'S'iRl c«?jfR>R®3|5] FScv'i pIp 5 ^ Rp Ppcpp p?f^<3 t^RP’ (A Brief History of 
Time) ptpp 5 -sjc^ pc®r, p , ?ipi1p^o ^ pnIpRpffr 1 p*p *tRfpp prtop ^fpt^f%p? 




'Spl- <3 fen '®® 

l” <f<J^H s£R;»i ^1>i<!J ftCtfjT ^pjpnR® $*3lf) *J| r j^ WPIH) '5TlR*PI?J 

^3£® I 

(3 s ® c^ < 5 e ic i * ■’iiw** ct, c^jifoRRaH R^y<p ■ > ic'oj<j RRjv® ^Tira ^r® ^ 

'JMi<5<j«iil'i c'87)iF©R'»3iw 'skppi R«i i csTjiT'aPf k iji?i 5w»t<)'*i '^w>ra ^itri c’^cs ®r<n 

^lR<P I '51J'3 >ST?n *flK>T 'S^jRj <*><K,\S ?J«f 3$ C*J, ^TRRTSlf^ tertiF'S'R-salt'f ; 3JSp?g ^■SITI? *Kti < T‘ 

$«T5(R I 'Stjp’fR, 'ill^^ll \siOiS £<I'S8 |Pi<p '3JSpT?T$T^ 7<f f“f*R3 vST^R^T^- R*T 

<Pi<R c f ^l'Jsl'3 t§*fE?I 5 c^RR 5 W**«P 7<j-&jff«r<15 Ji'aj "^VTf ^‘Se I ^R'iJf/R 

'JjCtlRf® t<3'83lR<!|> ■Jfi’H^ 'SJBRGT? (.'■W>lf'®R®a|(,'< Xl 5 ^ «T5 | ^<J? R’f'ft® »|\»I>|^ >iv&j £*J ( 

^j'ilH»l CstjlRRsaH RW9 ’GaMIttffWI R^hR ^OT5 0Si)lR>R*>lC'< <-C«lR«1 l 

f-IWR 

vjiPtujj, g id-iro >itt«i ’utPiPi st^eppj ^TiRnnsRi ^v&*ir <pw»* i i. c$os 

aiR? 5,'orn ^sRt *ra^§fc® ®i Tt-oi 3331 oiw afa*!® 3*s?ir5J sjQ-yiH} f®R i cstetsift! 

'^‘*fl'G3 ■'i^h *j?K'af ^RR 5{^ Rra 5£*J C*JW 9 lf9 c T5 381 ^ ll ll<|W ®l ^l^iW ^lct> 

<rw 'To i ^ *rrfR ^ wra <3 nSfawra rt*uct <pm *n«rar %?i sttcr. Rnnig | H«iw ^ 
ssfearffr?! ^RRra 'jUc'a sjic^ i vj i, i'ii^)t'® ww^i >a c*frc*i 

C3, ^®IMI ^Jj5 ^j\5 , 3T 0 i < ^ ff flW «Jl'»M *lT3 e t 'jc.'i C*P1 ^1-lti ^*3'ST 

t^o val ^Gi OrQ I 

^I^C5Rn ’HR? ^ 1 «M CT, ^IvSlCRU f®IT$ ^TfR 

a ir 5«iri>C'i H^tWC'Rf '0J«J'5HlwH’f 'iJPT ^9 I "®l?n ^j'Q f^PT CT, 'fl'IsfS CTfl’R 9 R r . ? l 
?i <T^jWii ^runw Rfgj i v£)<t«f ^rspg^ ^sj vaf^ ctrcSra c*r?f 

w ®r?Trei i ^ ^ihR iiroo Tb^iR>i cswiffe'S ^r® i 

■“T^tRRr® ^IM 'SRR) ^R'SGc.q<] ^ RijWFi I ^ *5^ 'Sf^pncil, 2R^I a<TG55f 

T f'St<1 ^TlR 'i^T^'6 ^5Gl C 5 J' s niR ^ ’foR ^ *n ‘V'Ti ^?J ^ I wspfl 

firlR CT, ^fiR aiR y*l^«i Rw ' t f5f5 ^StR) Wl5l I 

>. ^ ■“i^si'mIc® ‘■flw v j|R*Ti-'£ra -'iR^ <k,' 1 ^finFrs ^ 1 

'^5, Clfi^ra "ST® ’JjlfiilM 'il J fR«1»<3 v£R5 viifo^Mi C'lt^'l <Ht'S'R I 

Res ^Pf® ^rsfRH?! wraT®GGnr® ' s v^k4 ^ti § 

fykj'rit'f* P <*i t'-^—* *'-' ‘, l -^ Ji ir* Jp* *^ )l 3'd pi 

- lisp liLlii 

" , *R ffPiR C*I, '*ll?iR '5)R‘T < I C<K^ 'flR '5J®S ,> fsl (Pi ^fPT^R 

Rlcjj 315? 1 ” -^1 I<11 

7T8Jt - o (^S) 






- uj&*5 ^ iu 3 Si j? \£iy> n j VjA * ^H-ji ^ 3j£5 

^FT*! *fif*[ <f<cj 5j$T3^ ®W«fi ^ffsR *f3 <$TW ^4^f<P5 55H3R I fc'W 

®RT® «|Sl«* $RT f^Pp^TR^t ?RRC5 l" -^RH 'SSJTSRFSJ S ^8 

- &Zxil ft *?&) JH uij j£$i\ 'jj j ililXj ^jjLtfc«Ciui^A upt/ 

“'Sift '3RT*t C*R^ *jfen«l SJ® sflfo, ST58*R sitWH ^ 

<MC® WSJ l" -^ffl ^1^18 if 

i8oo <n?i ^c4 '3 sr c$r sr? *ji sn < mf*Jb<!j> *\’^k4> vijsR ftt® *jigs i 

- IJlL^lSu fajj^ji djpQ£>£? ^Cjii ullljl; 

**5nftf ^fSn^ SJT5 ^ff^T&PTR : $ft, ’3T3t*f3 '3TW C 5 ^ ■‘Ufo «T$«J C®RTCfRW ®T ’’fR <RJT$ )** 

-^Ji fera s ** 

<JH53« ^r?rft *P*t 5X«i. £jQ (STKJSlf^) sn ^JlJ (stiffs) *fC*R 
^jU * c n^T5‘ *P*t c«fw sjrj '3<f «ff w, 3Ri 3j<$<n $4? 3 ri i 43rr *^ 4* 3 rr s»4 vtyt 
C*J, Wi CsrsRI5TtiR5 43*3113 3RH 3%S3!R3 31311 3lf^C?l C3TJ TO 3JT3TC i, 1 fo|R5 b3<Fra 43* 
*j>»3t 33 I 

--L«w -^rt Q'jj fj LU- J+y, JUt j! (Jl 

r/ r ' f 1 r 9/r ' * * 94 fi'Ai'h'W/ A X' £> \\ / Kf • 

J-*’ ‘ 1 —i Cr-* Hvr-^ Cr5 JW> J-J )f Jf jjftj <S%> 

i'*(j7 f */s' . tT'.t, 

- ^Lij jU^i/ lj— iL5v_. J» « L-j 

“3jfsj c*t^ R c*i. <arrsrf5 csjwittjrs ^c?r, ^sr? 8 *r ^rsr, ^ss’R v 5 tj^ 

®ca ^ ?nwsj; ^rs?^ ^ ^ cw oj, ®t?c® f*nf® i cwt f*Rn 

^4*t ^C?R I SJTPP ^NT® ?Pt?R I SJRJ (?5C^ ^51, «1 ’aRjf^P C'R l 

®R f^jR^feR! C*H f4*fr»J foe® WI l" - gjH.sp 80 

^ITW5, ^ CSR«t ^t?R, ^ CSJWirc^ CTaSTW ^51 ( 31R?TC*1 (7R <&lt 

®TC^ ?TPR l Ctt-sfC® ®flG ®R SJt»fI C^fW 3P3 l x5R SP'iTFR 

?m snc*Rw ^0 c4i^r; w? i v «oiev com 

* 3lf«SIC* l f4 w -^n g ii 

•nfsj fisatw^ ^ 5^ i 

'srnnc®^ tor tors, ctsr- 

Wblfl WJ - 0 (^j) 






TOJ *ll$t?? CTO I <4PRft 7 1TO '<lipjpf *t?fr?<3«f r>'gij|cii TOS 
^TCT, ®TO \H (pNSIPffc-* v£Rsfi; ^® frc® ■'TTf^CU 0i$ I ®?®STO ® OT C3E® <jf§ tftin W? 
^Pf?J I TO58TO *n^ TOH ’R <TTOP?3 TO! I ^STf^oTR ^(.nuc® CTO ®f?I TOT® C®TTO? fRJ? 

TOI l" -^n 'TO?-®?!'TOP <t e \ 

“f®fr[ ®nTO*t c^fc® *nfr to 4 ? i'mh i tossto < 3 ji®TOn aRiEba snc® first f^s ^ilron 4 ? ®?»pji^t t 

tossto gjfstoh f^® c^hmiPi frc?? to?? i" -^n <n*^ ><* 

“FsPt^ R^5?£®3 sn«plt «1 <hWW ^ 3 !RI | i < ?lCl<hC < 'f CaRR TOTO i «TO? <ai|fa ®fITO!*f ♦tfcuS'i! 
c(6?Wd TO?J *#? ®f?l I 'STOI ^® ^3C® ?§tf®® TOTO? stiX! TOJ* TOTR sjg ^rtTOf^ a 
®TO fr-JlacTO sjC'fJ l" -SJ3T ^l°1-Y<}<^W % 8br-8<* 

““'Si?!^ R1*I C2R*f Wl, ^TSSTO Q\ TOg CTOTOTTITO ^ifr&lfrl'S TOR l ®F3$TO ®??fsi ®? sj® £-*TEGiI 

frc*a *ffTO?Pr® <pfr, 

®?®sto ®w<n e\ ®R ^®r to ^rsN tor <r$ i 

AT-.fr eft« ^pRf^fW r ®?lfs( ^R3k® TOlf?® ®fr fr^fr^l r 

'‘«iisil% 'A'lTO*! C^fC® C 7 ? frft® («jf§) R^ 4 ? OW>f, ®T®oTO ®TR TO ^^j-a^jfrv© ?^C?R, 

a'Ci <XiRs. Rig9 ,p lf^®CT ^alftCTO TOR! iTO^faTTOtl siRtfc l" -SjRI TOT-'SrlfruJI t <? 

'SStlfy ^f8 TOf«t <pfr liR® ®TOTR! R1RM 'S '*PTJ ®fr, C®!®C*TR! <P- r («i 'ou$fl 4 1 TO!! 3fS | 

AR* *sr-?H R^3, TO® TO3 t}»* R^R, RITOCTO <URt ^f§ TOTI ^STlfsi ^5 

TO? ^ l JJ^fr oIW ^R*'?TR ^r5W f -^IT ^FP § Jij-ii 

"C®T5RT (R 1 1lfr TO? C 5 ? Co?R CaTTOl ^51 (PR C 5 ^ 'TO?, F| ^JlfSl ^=1 

'atfft ^.Wij ®TC^ C«1t»?I {TO® ^?®STO C5TOT CTO? ^®5®t ajTO*l Ft?’ 

-^*n 'bbr-^o 



9 H^.I^?-^f 1 ^©'QC e f1 C'fRT^ TPf'f 

'j- v a^ fr&alcH *®Rf TOJR* oQ®f5 ^Atj i C 7 ? ®6»? ^[C 0 (mst) ' 3 ?l l *'!?i 

TO! 7 ¥f?l *f^ CTO^R ■J?®, 'Siljfrt*?* '©<J«1, VC«1 C^I^IC^l 2f!^ 'SHi ®! 

torfpfj ^i-jcto 7 ^ i apn^t® ct, ^rifr^ ®nsf toir f® froraroi ^?i?i to«j 

TO^ 6 ? *?®TO5 TOT^I C^fC® < lfriSIC e R '5T1TO 5 ? TOkT5-^C®^ F*(a 1[JTO TOn^ f^ 5 ! ^ ®PSTOC«TR 

to® i ^-w^nws ■sic®, <jjri< toj o.^o sn^ v<r« <T? ^^jds ®nsi«n to? ®r frxais 

sn^®1 C«fC® f3T*I snt«! ♦fsfo I C«I‘C^ fTOR TOTOfl ®lt «HC-n1^T® s?SR»?J I 

WWWiI Sjv5 <3fa%3&C® TO?*t TOTR SJ1TO5? f^f®%! TOT5T ^ TOR I 




’srnnc® 45$ 3*fai dww« 

- fjdr;i jcJi; \t\+t j/ji\ pi 

5| f3?Rl <?Rl(*i, 43t < l4\s»jl c 1lt < * 1 01*335*” -5J31 3R1 ~b- *{ 

431*3 <iio«i's ( 5fR(^i *n*t libjl 03n , <35t5)-43 ** 1*335 (31 ?f® 31 ^fsra 3*3 Pffro 

3NI3 5R] ^?j); 4®**ri ^stI^ '»i(.»^ *r§i3 f%l% 31 §*13 * 3*5 %»■ c, ntfg f^s t ‘Earth* 

^CWi ^Rlfaotf? f3f%3 f^f^TTTOI f33*3 3J3^* fifl^ffvRS *3531*1 3$ I 4$ «i$C33 , 4MJ'5'5I OT*(5 
3 FP? C2PT foft 3?3 tiffs sn*3f35i3 Academy of Sciences*- 43 c«ff 5 n^ 43* 31*33 
3iruGi<j>M CSjPtW'V fSfR 3H^TC33 fa&M f3335 ^OtBI tWT3 I 4$ 3^*3 ^ c fiTT *53 C3, 
< 11J5i!>b- 9 l < is!>»1^ OlwW^f'* 43® 4©**H 'J«R'»<J> 3^3 43* ^5 '5?**rsrra 313 ^ ^<^1^3 $3f3oI3 *3*3» 
% < T^ «JIT5R3 f3^$ | TS. C£f*33 3T®, 3*125 ^*#4*1 *5 (Crust) ^3^13 31*1*5 

< 1Rf'b- v 13'i'^5C c ll ’S3 J 3| 9 £ c f 313C? I ^131 C3*35 3HSF1 53*'* 3151^-^1^53 3*31 

3[* > »f?'51*3 3*131 <P*3 % 



“allft vsif3 C313H C3C3 fatal? 31*5 ^jfalfl ^t*$ 31 3C® l” -^31 4ifa*ll S Oi 

^33Rpl 3 c f3PPJ3 '5H5^ S ^3 k.'Q 3 31*3 f3^pf«T*3 C3133 <K3 I 

^55^1^ V3 7f£|Jj ef^[% 13P3?J«?> f^vSalH 

ftft 3llR O ®T3 c tT^ 3lf33 ' 5 f*3T35f3 



• "fifa 3P*fl3lf*t ^ 5f331 fif3lf5'5 3>wt5*l, Soc33 3143IC3 <Stat5 31531*1. 31 '*131 ^aTTH 4fa>4»»J 
^3*5 9 fR3 31 l"^l }fc-^o 

3113% 151313 £jj-i (3133T3) *Pf^3 'Stf W ’43lX> £ffe3^’ 31 13SI353' i 4$ fa-sje?* C3R *nflf33 

1351313 33 I '“Pt ^^J>(3l3^fl)-43 «)1 l ^(33 > 5W C3-5R11 ^53^ 43R3I ftr*! 43PWf3 5C3 
313* I 333 ^j[C33.<Jjj3«ITt33 '*l<f , ^ifl<J>l<l<f»<J| ^33^C33 31^3 *£$fi> f33^5 3^sf?J 3J3'3TT 3»3t5 3133^ 
t9C*13; ^3T53 e n?3i <> l- '*Ic v t 3 3^3J £fi%3'<ti<P 3W1 5131 43 5 C5 f3t“I 4333513 5C3 313 3)«15 435^ 

33C3 5«^{1<1 31C31 3C«C5 Sff%35i3s 1 31*3K3 '3|(3«M4 3>T3£5 C3, 3f5 fsg 3^5 435*33 faRl* ^t 5 ! 

C33TC3 S5C33 31131 43>fD 2({533i35 3f1C<J i I 4^ Sif^PPP *jfl> 1351? 3'CS, *?C3 2TC5J35 3^53 

t3^5 5135H3JI, «13 e llo»'*l 43® 33^ 3®1U 31*35 | '3* >! 13 'Q 3^5 fiTjfe f333<? f31?*13W 5 i3 4^ 

3JRl\oIy 3J13H 35313 4 ,? i«l^ ^j3 e f ^*313 I 3^*53 ITTW ^Pf»fy TJig 31I33 2ffe31<P 3*3*? 

313 331 fcl3 45 3^*53 ‘3lf3 ^5RJ 5*5*5 £{*3^1 5*3 l 







333 >54 5T55 X3X4 3Tft ’PJCff 21X3*1 30 433 C3 413 M*ltj 5lf3X3 X30: 

43* ' 5 13I 3^X53 31X3 ftx*l 54|4W 3X3 313 I 551X3 5^ gfo<i’<f)<sfu g’traC^RI "lift? 3 X 3 J 

viw»)'£y«4||] 3^| 415130 I 

45f333fc 3^ ^0 3^4^5 8 \y*£. J!/j£J\ 

‘‘f 1 *^ ^ 3^X53 31431X3 '^<113 C3X3X53 l” <3T[3-313FIS 55 

5^ £ff%33i4 fsigl'vlw *j?33J3l?f3 5 ^fiHlPt^ 331313X33 '3fl3<3 4X34 5*13313 C331 

3T3 I 415T51 3f^3 ^n&4l3 X4^3 3X3X^ « X4t>3 X’lft^Pgpmi vfl4^ 3T5T $fj433T4 3ft$13«fX3 Xn31 
C3X4 31X3, C331X3 ^jf53lf^35 3313133 4134 33F3T3X33 31X3 ftft« 3X3X5 I 

?3«lh 333 ftft 3lf3 5 333TS5 <>n% -Jlttfl ft43*f#3 3"3W 431 3X3, 433 ^ $04331X43 


3f33J ^3'0||C^ 3Pfo 3X3X3 - 

U JJr! \ » 1 :.. . Ja>j £-UI 2_Lo cj\jJ OJLfr Ijls. >i>wJI ^ ^jJI _, 

- 1 jy?-*-* 'j^j 

33T331X3 355 213|ft'4 30X53, >43^* ft§, 44a1 1H3134 « 44f& <?H31, ftvpf; 5oX33 

313131X3 X3X3X53 45313, >53# gx^3J 4|^M” -3J31 ^Fl-^^H % £0 


'31^^335 ftsah 4ll<<$i3 4X3X5 C3, 3%1 C3T5313 C331X3 47J (ft&t) - 3 # 5 33311? 3lft ftftj 4 ^ 3 , C3 
533^0 C33TX3 gfi> 5=13313; 3tf33 355 ftft4 53 41 C3X4 53 1 3^3 C3T53T3 31 ftfcl <#0 

333T5 3lft C3X4 <}34 30 4f 5X®5 ^ 33X33 3Tf3X4 ftfejfsO 33^ <J W4lft 44f$ ^|3 | 4 fT5T3r3 
^1X3 >£14 $1333 O'flWI ^3X5 31 ft^I <3 «T3«TT^ ^53 C3X3^ feg I 


f3*03 %T33 X331X3 ^33PTt3X33 3TX3 f3^P5 ^3 X3 ^1333, ^n3<3 51X34 XJ1X3 ^33X33 [3*16tX33 
^*0 C331313 I 

^3 ^ic3 ^xgt^o ^ Z<i«a|P(4 f 333 ^x?n «iix3f34l« ‘University of Colorado’- ^ 

^3J13 '21X433 « 335 frssi^ ’5. 5^^1313 G^X33 313l'Q ^«1C3 213lf=f® | 

•pfT^r^- ,9 fw ►jw'oM csnf^s 

^[3«l»t 353 ^ 373 ; ^7 c?lx6 f3«^ 313 33 ^ 2fl3 ioo f4. f^i. i Aesthenosphere 

(^3X33Frf43l3) 3TX3 ^<*05 3%s CSj^*Tl ^|3 3 f 3 1 C^«X313 %T1313 W5-^ 3^ 

"53 I 3^^*ff3o£T 3^X53 <t f4. R % •333 f3^5, >53?. ^ <U^--3^Xo3 $113 bro 1%. ft. % 

ftip 1 ^j 7 fefe3 ^‘33 ^ 0 ^ 7 --3^5 ^ 7 , ft-^ 3X3X5 I '51^751 ”3fta f3«HX3 3T?07-'33X^3 

3=3X^350 W5S . UlLjt JL^JIj 
“ftft "31575-3^X4 ^7=51X3 30X53 l” -^3f 5fl3-3lf3’5f7® g 05. 




<5JJS|- ^3TR \8 'Sltgfois feH 

3<fat ^^TSTGR SHjHj 'TOR/SO 3CU£^ i 

“ 'sisi *i^»j *tt *i isic^s iww ct, 'St f^'tiiw 5ts?rr totsp’* -^?ji '5tt« f i-*nf*nn3 s is> 

**fsft ^■‘•pr tocih, ^ncs ^ cowchto fro ot *1 *n?5 " ^tp; io 

§*i?t CTOfl MtTOR GR 'St teWtChTO fTO COT R ^ f .^5J STI3®1 S if? 
'i>«TC^ TOT^- ,!> Ffcs3 sppfs <3 ftfatj ^*°rut ?<rarcR #ft5 'svjpn^ twin nrafsns 
wit^»iw<t to ’3cst*(f?i TOfs^«f i 

^ca* ,> l'5)w ^n?r^H 

^ Ut'Q, fn’JjfWIFS 'Slfe® <an° t«*rra ’King Abdul Aziz University** 

<iJ<J 5K.JW4 '3*l«tl'S<j ^S’R it'iwj Wt TOfe°i s 

"'sjsri (*sich^ ^sf) snrg ^rgts? *t»tn ^ras^tc^ra wst, men* Swfa'o 'sron $«fn s?rs», 
to $to *r «&tc*it gr 'sros i ^rc^?r ^ 'srwra i n*R cn ^rra to cn? to, vs*r cn 

>TOTO$ GtTO «nu m I m& CSfflfs CRR^n,'ST5 CTO CSJtfe CR$ f -^91 TO-^3 80 

3cv>i« nt® tor, <r€ta «roi<w<i f^sot%t ’sifwrafe na^rtfro to i gh 

f^fvs TO CTOC3 I CTO >tl*Rj <{(fac<c4 3o fir&t?l CTOS «o fat>IC?R! *flfn? %5 

■sn^ fro ■TO »tt i£R* ^tOTI’tftU ^stfsp^n ^oo fiUttSRJ 'SjfaP ’ff^Rt %5 %CS TO *tt I <4? 
TOtsfS n^egn fro ftcifa to m. tor n? Jtyjiii stvwiwr <Rl i TO re ffi $«pna 
*f«ta togj? w toc5, “to* l^tpt ’fscg? wra" i ^f5 toc^ ttst^p ir ^5 
*1^9 ^»tcao *fl$ vsiwra s 

i. Rtsft ?Sjtt? wUv 'TOTRS ?rf»J| tj*fJHH | 3WOTI ^51-C?^, %l, TOSt#, 

’HP, w >3 «tr (c^stmro) I ^nfro cm to sjfejRq (<rf»j ^tfro 

^tt'OTO J?R 3tfro«t) ^ I §«#TO3 >o ftiera CTO i<? fip&ra ^3 <1t^ 3T5 5TPI C“IR«t TO (THt i 
CT TOC«t CTO ^?l \Q i^t^CS ^35 OT CR TO TO5 CRTO TO R1, CTOH ^ 
<T§t«ITO ®TR ?tt 5tt l vflRPtTO? TO^tt ^ n3o ftftt? CTO <to filDlWiJ 'STCRI, ^ Co CTO 
ioo fsfi>R33 ^IWJ, ?t ioo CTO ^oo fvUtC?5 3JCRJ 5 RCTO H% ^oo f^J^T? 

cr^ <3 %t m \oo ft^ra 'stf^Rs 'stfsatro c“ftf^5 i firfejj to «ttocro c’ttfRs 

A<I< Wt ■2FSp*T 5f53 ^RRTO fwilfetvi 35 'SJOjk ^ffCTO ^f5 c R5 35 i iooo 

^.% 6 ^<» raTO , 

3. GR TOt Ctlft'o TO ^TOTtCS 3>0TO 'RtTOSJ CTOR %5 ®Pt i® iC< R 

TO I ^JT 'SHTTOst? SJ«r*t l 3*R ^tCTOs ?f*D ® 1 #5TC’t C%3 'S^R ^ 

^f^stc^ra Ct^GR 3TO 2ffrot^5 To vflto TO CSOT I CTO? C^^GTtt ^TOTTO 

sjfovftv* to vsrat ^<*\m to i ^sffrof^rs ^oti ^spau to*i to i 'sit ^c gtt 




w <o'c$ i to mm 'Q to?. «t«k«ra tor>r i cf£oji ^>R7i e f ^cbfi 

0K3> I 

'si'S3^ c t cc^hj *ron ^n’t? '<3 y^iwitTO ’ftft > ri[ca<i *r^ 

t’ffosrora croi c^f“t 1 'srorefta cu^cto’^ c«jc^ ‘b^ 5 1 to^p ^air.^hir.<? ?n§tai 

<i>HR<jii^ ^< 31 %^ cffsfff® m *n, *fftei?i 'sftotrl wii ^iww torts 1 

^d'NM *4 fw?rf$ TjejTJj^'oIc.-q <I*farf 

**'5[sRT (’®TOra ^) '£T 5 Rs ^Cb *T§l3 'ai^iCM *T$, WOP toc* 3 oOsfcl'o ^01 i" 

^■ro^cira, s ci^soro ®*ra *i<pom cr 5 sorts, ofr- »i*w>i«<i ^tot *rt ^•'Gst to 1 
'iifui'slU <1=10® <$top, “to $*its to vm or RTts 1 ixrto to 3 r 

CTOSOTt 4tTO ®*RI TO 3 Sf^TOTO 3 TJT *ITOv£fas 301 S?OR CTOtTO TlTifTCSJ *T®fa ^^lOR 
^it <?>t5l l 

, #C*fR fifOTO Tjsfr RtO St TOR 01, “*8oo <JtS TO^ER ^TT<T?i«t TOP S fSTO^ TO5 

f^«it3v®v»iw s'far tot to 1 TO: tonrfit toTO opr rctIIW cro> «n« f 


fwH 

si f%ft #^p *nft c«rre -sum 

^'NICTO 'ailiJi'sfSc® «V s t-J S>fS O 

3/*,lljll jj Ul*j*-j- C $': Sta »lli jU J\S JejYlj o_^JlJI jl. I jjjS j-t p-l?' 

‘RiTOFTOI 0»OT CTO *H 01, TOWJS^t « ‘'jftfts *f*T TOi fS*T, ^TTfsT ^OT ItoR 

src?an«Rg- to^ qnft ^cw<$ 1 ^%r^?” -^iw?ns«o 

R*3|C^<1 ^5ft»R5 ^sjqf^i ■^Hl c t ^STTIR bro ^ *#? C^TOR ^fTvT^ *H$cUl?irsR 

ttm 1 R*h ^0 01 , , srf^iv , i ao-^o «m -s^i 

2$U5T$ ^PBI >SRJ ■>#? | fif^sRS 2TT% 01 ‘"flft C«JW i8 *f«f^t OPR 

m-jpa 'tw #t ^>iih ^1 »rr*rj f^i? ^wc^ra opr ^OR $ <^: c ra ^rstr #r 

^s^TRtOJT’tJ ‘5C®T OJ’HOT ^I^tT ‘ p fT^RI ^Sp^fTsT ^ m 

^5jtoh ^t<n^f5 w*sz4 ^n _ «u j&h Ji" JJIj 

, ‘^l?3lR 2f05R! £ft%^ TOT l” -3 J3I «IR-^ o 8<J 

51cm '0)l<ii'®RJ ■ p flf^ TOT ^1^C*}<1 ^ *mo£ <101- 
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' 3 n s t- 3 RT 5 JH 3 'SUgP® 



"fopR *nf*t C®fc4 '5R5o 9 f? 'i!c < ? n°*t <3 L<f<j|R<p ^wcs?^ I 

C3PER <* 40 $ l" - ^ S <2-8 


fWR 

^rf%‘ p rnr s n c tf^R j 

‘’Rrsn^pR* sni>p4ft?i vSRpfo ^ffflfb’® nji®t<p©ic < i ®j%® $&np*i i fifnj *f®iR*<j>['i 
i|t<IRl Pt“R®8 iifa *T[1«fR<J> <*•$<* ^Cflpsi ! iff$ ’©^tD ^f® ijfaRI 33M 

4tRf^, ®ir oswifsFBrn i£T3° ®r c*iic<jri <p<i\» cn, ’’Rwri 4c*^. <%4 ‘^•avi <444 i 
'mm* <4^5 w*r f^UTR i 'siRfl *p? *jh («ti«'SiK)-iiRi v RT5H e j[ i ^®5trr 

fa'SiH <k<io? (R, P'oi«?j i <r P«iPi® ■‘to ®t fn°*i *r®rf%n «iif<i^Hi i 

i8oo ^?! ^ nRm ^H?C?RI W3 SfFt %T *n ! C^T^RI »j'i (s?bRK) ^Tl nt 

C4$ 'Silvan ^RC® *fR® »n I Pt09 'ail«i'©R» "5t4R 4« *HS 

4lf4<l , 1 e t 'SIRICA P<>U 'SJPR71 »H I 4®T, m, KIWI'S! •3if® <> lto<. < J 5 9 1 f®W! CoPJTFR P<1H> ®! 

®r*ii ^smrt ®tptpi i f®P «iH'o1?i ^njc*tT3 ®af^t i ®r csfc® «i«piP© ir^ ^srf®^5 ^s^*n, 3 

^[f®fftc®, m ®r c®rc4 c?fB ®rr? *n ®r 45 (c4H5f^ a i<f>iP'©) i nnt ( 5 f!3R. ^ 1^*1 
HP14) ^ f®\5fl7T I “^T RRT 8 O 

“®[R OoPIR t|f^ (Rt \3PR ^ <#^1*1, TTT ®TTC^ 'SIR R 

'sjtoih, in '©iww c^n> nr in ®iws4 <r$ c®r nt (c^t^i) '^r§ 1 %®ct i -^r s w 

^ ®rprr® 5tnt 'Srrfrr^n ®r, ®r 2R s r , n o cm^R ^ 4^1 f%^ - ^ aaic^?? nw 1 ®R®r?r 
npr cn, ^sj^ ,p p?i i ^i 3 m ■h<j|4^<i nji^ncn 'sirur^ ros®*^ i ^■©iw od^i'ofU spun *^w 

ct, *rwtj ^‘ 4^1 ^5 C4W f4^n nw?^, cn j i'©jH> ®n^p4 P'SaH ^rt oif© R*3f® ^nfw© 
TO I 

R^flaiH 

5^W c.'Sti^i^ cwn^m (tt^ 'G ^t) wf 3,c^c^ 

«fr® nrt cn, ®%*r rfwo ^3*n a # nc?n^ 1 S%f faaaiwii nc®, 

^ <3 ft ^fTC5 f tpR « ^ 1 



“'SIR ; ®rRFP t f C^fC® f*P ®ffP 4^*14^i?, 'SIR ®T Ptn ^|P PR>^ 4 1 v fi{-^[ 5 RI 4p, nR ^(.44lu 

'^^ifi* C^IR 5 sp^ff 'SJPTFfl l” -^nf ^8 <M) 




Gflq- 3WT G 13^13 

TPT CSil^TB £pF^ 'Q ft) ^T I 

- j£j\ £>X) ol^Sjl Ji <>?.? 

"«mi 33 ^ $1351533 Tpq scs i 53315 * csrsn? centra =jft «siwh r -pi 3i3s« 


3s*l ^5$<5S^g 5%^3 «fSfs^R £jf2RIt3 C“I3 - =# e ffe I 3*3 ®VfWPW <£#©! *fl&53 pi *ftG3I TTRI; ^ 
psi V5& ^ 5535*13 'Q It *w 30535*13 35355 i c^H p33 ft 3159 33* 331533 313153 p53»*f3 

3jf^g ^ v5^R 53 pi 53 3>jj<I'ol 353 iS$ TP3 3t33*S 53 ^ v5ra %S? W3 I 3353 3*533 353 ft 53 

p*3 g ft ^ 35355 , ^i p^ic* tsfsfo® .435 p3®r i 

f^g srcnf®3 ■jppj mfaRa ? (*i^fto) p 0353 ? $^33 35 ® *rrc? 533 *, ?P®n, f35*f3 si^iwa 
qt HHW , 'jp, 3*331, ^Sfip $\©JlfSr i *33*1] ®33 3*3 *31533 *3*1 335*13 31$3F5lf3 C353*G ^3* P, 

C 333 <npwt5iw pte c^-si^R sifarcn C33i 313 i 

c^m osrt^ni 

~ y~>jj |^-i 

“snft $15®J35 3$ C®fT5ra C^F513 ^ 3*53f|, 315® 5®1331 t»W 45* 3*3 f -p *5H3-3lt33F$S 85» 


cot i ^ra cen t ra ^ pf^® ® ^nur® 3ip, snft, ^fs3 g w 3«R>^c 3> pni i ®3*f35 an>i 

3**11*935 STCfp $C*1<W4* G 3*1*935 STCrp* C2Jltf5*3 33^53 ■*#$ f35I5®3 333!^535G pI3 I 

- fcauiff IS.S fc-ff £;> 3 * £^|S# W# 

“p *rf3a c*ft 3*gi fift afC3T5pf&?i csitsi ^ 3»53c§*, 31 Svig 3^ 3#* *313 ®I5*3 f*r«OT3 
f®*©53G *313 53 I fR'S 31 '$T§n ‘StTC* *1 (” -pi S 'Ob 


^ • ^st ]3 W ?R?1 C3, <^3ICH 3Tp 3? WC* *T G «^3TT3 <a||R^ ^C5 3TC3 CWP3PTC ^3^% 
C3TT5T3 CSn®I3 ^ ^3T5nnS I 

2ft R'SaH 

fift^t 'Q *rt^t ^twsm tot i 

- ^.1 *-£> sr-k* ^ 

f353 e I%T ai3R C9J3 #3 C*5, ^ ^*®T313T3I ^3 >333 C<PT* ' B TTf5j C*5,313! C®RTC33 3^ 
^<}jfu ®3T5 33 i" ~pt '5H*-^R"'5ll3 § GV 

3533*113 513!^ C3, Gfl^t G 3tR 3^?T2!^TC3 313 <P53; ^3133*13313- "®T31 p^3t^S ^3 <lJ3t ^5® 


3TSi G 33313 3JJ3 1 
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S 5 TM- 'O fi«H 

vS'Jp! ^HRS|ft*< ^n ^C?JC$ s 

iui JJ tj J> 'JJi %$$--£& i .kiuyi ^ Jj C P' 

“VR1 Sn$«S ’flto C^tW 'H? ^I4lc*lli 'STjftt^ '5ll<fc|*iR <5£?7t^ I 'STTsJT? '5I'?l 

^•ac®i!W ^sn^fCT w# «ri i Rnys Rrai%7ra <JGicfes R*t*Rr# r (^r^t s <*<%) 

^lct><J 'OiKJK.'i ?RF*l '3 c fal I 

‘‘v»i<jj ^ 'oich<5 ^■“t? t^co fijfe c«mM •n i *ii3i ®ft>w tT«in*i 

'jrj ww (§<ica) »fls ?rrr^r i feR ^rsn^s^i r 

-“Pt dLl^l (<3fTO*rRPl)-43 'Sltf ^7$, ^TT^I ^F3 ^•'TC? 3Wf, ^n ? tfl3 *WT, 

*?|5c<? *Jt<J 5BW1\ 'Strife SRSH <pW CT, «(ltll«i'»l*jMI^ R«rsr WiWI 

^n^rct *rc<i <rc*R i ^nrn^tj^TT?? ’stt^ttu 5 ? ^fiS PRy fijrnf^© c*j, *nf*R 
Rto? ■srctjj 'sn^Rr^ t<j<33iR$ ^?jj gisth ■<*'£< c*i, RR2 sraiR? ia?rc *nRi <iww, vicm 
wtwj <£R*fiRs \5«^rfa ’jRm ♦n>s?n *ira «^naj <i% ‘genetic code' (^"tiyif^a 
«sjj ?n ^l<c < f*i*)f^^> Chromosome - 4 iJf^F® WM 1 )- 4 ^ffe© ? rs*n*r 5 R ^* w ff?^5 

<a ^ < 1 % ^rm?n *pfc #W s ^<fa ^wi^rc^ra $wr*fi =m«i ^T^n 
>1‘4>^-inOT^ CWlviM ’TsRI^fSTC^ C^R lfi*f *$ oiRj^\s| i£1?rRs C4»H 'W Rt^'MG R I <3^ 

•T9, ^sm ct ^hj^tt we*? tm\ <KsR fc, i, RRTs '©iRwu -^tc^ Rfws 

^JlCT I 

sn?^ ^r? ‘Power and Fragility*- amra w s n^rfhj 
‘mutton-bird*- ^ srpt?! Rc«c^, <^i ^tiRrai 'siw ^rpt^i c®fc^ *ihj! 

R1%^ ^Tu^rra ^wrtT snu ^.8, ooo R^csTrfsfSroni c?f*t ^ ^?rra ^ ^rr?r? ■*j , sr >swi ct 

: 5irpt^ 3 Rro> ^trr, '©TPRi c’TTfri ^^pn^ft^ra '^c*it*'Gi ‘8’-^ ^s i ^ ^nRrai 

Wf? C < ^1^5 'b Wfl (Rpl (RS, f^? <7? C^ 'SIKfSf^W ^MC© tRtRrp 
sm sni^ 'sy® i '5n®ifl^f, '3<1 <pRi < ?i *^*13 iSftSei Wflft ^ 

SRflfe? <15% , 3i^ < Pl<. < i ; !R ; *II? ‘^‘ffs 51|<P(,'© ^C< I ^ 'S?R 5 1 >R><1 'G SJvSJMvscm*! <P'4^&I 
RRS <3 ^(ft<5%5) qw i cw ^ ^ ^R^Rrs +&$a smm cs& c^i tffo ^5f 




80 


wlsrtf^ 


p - &X ^ 4^' St $ 4^1ji Jt ^>5/ 

- <u l jsha o^in 

"csrr sjfo^TFR c^nfej sife faTf*i ct, ^fti ^sf? m ^"ros. ^ sir rw i 
^os«t<; fispspp tf£\ oirr ^r, opss^rj c*wra sjfa^itnco^ (fcranRi) ’rss *rafe on? 5^ i 

- ’J’fl ; 5IR-*IR 5 1 $ bfr-bci 


5Tiw ^r-fas c#T5n%t W5?i t t«c*n*frcwra §*r ’iW'iw ^srj (Riw*j <£Rr *tr i c^r 
^ f*tR ?1 >£C®R ?RiR C'TC 5 ! CtftUjfafD SJRR CTlbTW fat3 ’HU >iRt. ^*R »R4»5T C^tarfWRlR- 
TIT'OTR <3 VWtbuQ ^5)’ ^fRU'R ^ ^RR I SRTRJ ^t9f 

CTl^ l feCO W] S T RUR R ^W?*n 4 *Rl«R '^TM c f OllWRifM <5 '5RJRI *Rlfa?l ^RlC*lJ l<J'®lft«J‘'sir< 
2TS#r® l fasr* hM’OR RTOC*IJ CSV^nf? fa^STR «R *11*11^(3 «PT3 *ftSR ’RfR *!R 'SI ffl'WiWs 
$*rara - '^nnc3 ?orc? i 

St csfRrfa ^c«* <pflf c&tffk <n £rfap csfrnfa i *j?n ^rre^r ^ ^ srens® wfarfo srj 
S t fa* ^sduli (WFjft) * ^ (^t) ^tr^s W5, wrfc <?pr c^tsnfa ^rj ***. ^©i 

St cv l’ 4 i fa i ’SRRsvfR ^i ^ff cshnfa ^ St csrtsnfa i ^*re c*mf*rararc ‘Henry the 
Forth’ RtfaR fa? ^faa cShnfa J r#i ^ra oi, csftifen ^ ^stc*r 4<r-1r> rsh 

<icnc^ i c*rcrt*nrraR ?c*t vrr dfrsrifa 5 t‘*tc?£ *jR e n ^ i ^sri rr ct, c^hnfen 

«pr^ (OTt vr fata nstcw^ v£Rfl> ?rrai CRfarfe rtc? waRftfa 5 *Rre ir i ^ ^rsi »R i ^§t 

<RfaT%n ^i St c^nfaiJ ^ R3t?n^t ciflijifafl 'SrkMs ^31 fa? 4 fawf^ 

TJT31 ooo ^R<5 *$(£ vSn^F 'ar^RTR 'iJlft^'4 ^C?K5 I 

Trmpmr ’TPHJR 


^1 OTR-'SIR<PT^S ^?T5fR C*J, 



•rri o trgpg.^ ^r faoj «Rjt* fe?tiR “\5 r?r R*ca, c>tI -sn^pira ^o, (R fasra 

BRJ (iRsfS ^ ?TRR; «I«rc fas^TO RflfaV «?1 Wl, ^1, fa^ ^ #f ^T 

■®r^ 5 r 


TOpn3 «wg, <3 Iffa TO ? e fa? TficeRTW W^r?5 ^fRR '««Ki3t £ i 7T*n^5 ^RRTSl: 

St tJ l Ov^ T I ^R 5TSR^f W^IC^ ^SIR S*R<3 ^SR C^R C*R I 




<5JIR- ■Jfl'W*! ‘Q R'83H 


8<? 


Q55T3J <a*R <a UJIRTCU '5}<lft» <71, SJ$U CUN PwiHUM ««! aUt '#1 ^f5 'sflHffcCfl*#* 
Stilly (fe'fR'J <S?fal^ *TT*t UFCU ^5 *n>R CUN WS'S RTCU ^J5R UTRTUfep ^Tfsfc^ 

W l R fesiRfe? UCR) I f^ftn UlRlUHU! w WTTRf? 3RJ 31$ ^R^r?J W?73f I R$U RRFp 

unuc*! -^ic^ cuur m* ut < W3 i 

$1*1! ICW RlRfc C^TCU *A W=f ^IWI*tI WRflfa «flRt SUFTCQ^TTR ^T3F1<3 GIFftui lofiKRhl SR] 
Rjji^tifsi {5fgr?i wwiPw uius ^u ft1%«?rra *ifeifo<5 ■?*], ura*! foft a awu 

fbfa*Rra ‘propolis’ rtru 5 tau# fe*iu ‘fut'tu $*ff*TR <q>*jRi<i «pq<m ui cvlv# ^wi^iw <fliu#fe!T<! 

' 3 <lvfl»i< e ! C**f?RP H - *?! Wt® "pen I 

fe*rc rtcsu apriffes cu>r Rifere cr$ rtcw r$ ’ii^w ®ra cr$ •aRifw 
?r^iR$^f^(^w!<3R$c®<R wRf^*n'Q?n i Tra)'sf^i^R ‘K’r^ i 

3 j $3 §«?R •a^f S f'§I R**rc ¥ ^ 3 TSIR ®R ^<J'« 6 JH ^RlU U^CUU 5 *fsf§i *Ra 5 SUE 5 I 


■“trffa^ fw 

' 3 T^PFT €ftup5rr 'Q ^ 

^3#R f^ST^t ?r$ RSBRR «fel W1U 'boo ?m *$$ aUt *tfen feg 

StEimn ^R'3'nr? ^ ^ ^-Rgi^RRu iooo w «ji7$$ ^?rjf Rife ^scufe i «ran (Riu^Rt cum 

3iw?i <#3 rtrpr#? fewi) ^ srra ^ *r®ttR ^ ^tfi utu Tra*t ■wnt?; 

otfURI -ftOi-llM CRFRWU RiUJW *rfu<$g I «£?F5riCR<! 4U# RHTTS ‘jEMU ^NC'M tgSR R**^ U«faT WU 
UT d$ R©$^fig RRSJ R^frf^i^cf I 

^oRRil 3F5tJr®TI R™ft¥ f?F5TTPR <5TBTP3 ^TRI R?R?R5 <71, R<3 <73 R|R1«P»^ fofiZRIT 

Rt5 ^ CRR1TR RRI (7RR RIRRR <7ltf^3 ^ ^ <&$ ?rf6»f «lfeirm fsRTI RR; RSRIRI 
<51 R R f flfrq i RiotC^ (Rf<») WP JiRlfl''* ^1 I ^’RI «f^ 

•tftera W5fSf3T!f CRU, RR RtMJ ^ ^RlRR^lft RTRUlf^'S <KS^P I 

wa? '4M*W3 iR#i ^i<^c c ra feu cufeu R^rRwra 

RIUIW 'STRiJvcia c<Tfen I 

■$ R^T CRa feRrf^ '^lUl^Wl ^5^3 ^CR ‘flu*!# «fU 1, n^ ■'pui^fu R^SflR 

^RT#<5 <^<JW StWa 

L^JLi C3 &*r> £* 4^ ^ r^ "- i *" , : ^ r^ $ 

M nMnFi[aTriTHTiiHi lairii jj^ 


jiii/uJC: 


“C'sWICRU -BRI RU# ‘ 5 TCT75'<3 PTO R#3 Ut4!t$ I C^lUltHUC'^ *!H Wit C’ftS? CRIUU 

^ RTW CSflTP feUi ^ U1 RFRPrfefRI RRJ ^RIRU l” 'RTU RUTfR fesCU Cv4>Wlt*tU 




88 333- *3 ^#^5 faSsR 

>5 'j>*i3Tf& 0333 *ji^t33 ^4'1 'dw ftc'p'Q ^(5fv& 303 3i3i >jfts] <j ’©! 103310*53 ^fe<j ®3j ^juju; 

f®»l '©HI ‘PIC31 <PlC^ 5t3 I 

iStoWT^ N3 c*n*iu*nn 

■4330 5 ? 'SfTgr^ *1PP C^!<l^lC1 30*R- 

*35(13 WW *513 3ffe%3* 330335 3>31 503 Rjq, *1^3 -Q 3R3 <3 ‘ c iTRfC 5 r?T C3C3 5 ; *5(13 ’©10 l *3 

^s^I'GPptb? <j><iMi "???n i * 513*13 333 , 's(<ii fJH^iws ^* 1 * 513*13 <iic 5 ?fe s ^ 

*©33 nj«pew 333- “<305. 333 *Ejlfe! (.'©HICIS 3lfe303 L>04 3T’G, 33f^3R 3 *5T3 <1lf^ 033 
W33 '51®T'i>ilW C'iRfrC'i^ fa03 3] 0303” - *503-333$ iViV 

1*1*1*31033 >40^ *5J«f0^g 3103 ^3! 331 5'J'S 3 5 flO^<J 31'* I '9 FtR-2FtR f339f& 3f4*© 

^'3919 '^lUC'T '©('©k'© fe^ ^4 31*2*J ^9*533095 313^319 *19 fRC9C<l *539)11*10 <P«l <39 2ffe <9*- Rij»*t 
9*9*5 I <P1C3 *1093*119 f9*1'ST9 #93SJ«t1^ 3 P 3p fC^' fe'j «Jt<Si9'61 ®?19l 0*105, 03 <fc 31»[3 *3C4 

I 53 3! i *rc93«n9 0991 0 * 105 , 9i'j039 ^h»i2M!3k 9ic3 03 5jf% <n *|ifi>*t*©c39 4?i<iH3*ii®1l9 390509 

C9fe 9T [ j ¥ IT 9C*JC? ot 33 f’t^’fSf i >5 >»r w ft < £ *itC59 *531^031 0309* 33l4'51 219l*f 9*91 ’ I TT?I» 

(9*) w^c<m 9 * 5 ^ ^>iorsi *rrtW5 ^iR*© 4C4 i 

(3) f^^)Pi<pit»rfi ^»f3 *i4ie99 39 R«ia»f *T5if© 90?ic5 vct *©1039 909j 31351 * 19 ?, ®^R9199?, 

9*tT 9 (2|f395099 21913), 3t?RS ©ojlR 909t$ | 

(*f) 03>H C<pH 993 '©131 031*1*19 ^nw ^Rao "53 | 

(3) f30«?w9 9091 (.9M10310*13 'SrWj f^^lWS oi'©j'3 *92199 *15190905 I 
(S) fa4lf99991 Plllfsra 3TEfl3 3R13 C33IC3 «13l *1*11 ^13 I 

(3) v©T?fl ^WfWT3 ^hj'*WJ ^3 3^3 3IT3 vS3n 3lhH^) «?ff3'4 ^C=i ^131 C < T*0? 

C33; 1RR ^3 'S13t ^ ^3fUS *1103 C3, '’ll'D'l^jC^ C303 f*R3 vsl *105 3103 t 3f3 ^©T033 

3^13"© 3l*fT*t3I ^f&3 3330*11%C® 313, '©lRO t i «13l '£l'5t t ilt3» C3105 ^330^5 31^03 313 '3330313 *13 

*5(1313 fe®03 fe03 313; 303 33 '5131 vSul'Q «tiOM 03, *315*513 3131*131 '5*jsf3'5 ^03, W1 *©1 *105 3103 l 

B fa vi I tef 


"3^ § isrj c?n 5 t^% s 

C3t3lfe f3fe^ 2133033 <3 3 r 0®T3 33 *53^33 *503 >43® feo®3 *lfl033 fe*$03 3^ lfef33 *13 ^1 

C3TC33 03303 ®3T 309 I 3135 ^033* *!'©!*§} *J^ 3133 ®R0^ 0*10305 03, 3^ C3t3lff3 C^fS 0303? *3103 i 
*5135 3)^ r 33*5]f& i8oo 353 *5(10*1 <£3*31033 fesfef^fe '3(310'© ^50305 S 

- ^-itu f[ij,* SJ Z\)\ ud^SS S(jd i4j^4 ot-fciZi 

“*51033 0*15 0303? 03f3C3 *5n03 *H^t3, fef535 313 34, 3105 30305 3TJC33 ®»3 0313^fe> l" 

-*5(13-31551 S 'bfS 




8^ ^41W <5 R&P 

voit>rsi c**fc5 '»Tt , *n3 5 'snfsi (.©Ncm^ *fp 05*0 ,5 fP , gc© espies ^spi ^srre^ 

^*P>P | C©TSPT ©TWZ3 1 *fT3 (C 5 fT*T©) I 

*KlR ^<W P’TO* ^<l©llc*<l i 800 WI 'WP ^*fat ^ ^#5 *il“dr®<T' ■*ll?1^< G 

f%3aP 11] 'SftR^P <PWC5 ^>TE©1 fcsiTPPTO fel 5)f.?JG^ I 

oni'9'Q (Embryology) 

©w© ^otptp?) •sf'aijr® *rp*t ©11 < 11*1 'snfisM ©nft*pPP c*^c^ 3 <"• 7*1 >pifeiw R^> t 

<G ^1%^ C^fC^P 3)1 f^EeTCT >3 '5PTPJ Z<j<setR<p ©sf] 3f$ST5 <Pf,3 ?SM®tk© ©l?prp <k/]«h i 

owr^un ©Ht ^©iihs Rc^iw >sR 4 f 

- $£l£ i p£ oj /pi & li^u 

u '5f\5iiP '&3i5)t v T<K.© fs?c>se*l ^3, C©R11p<J <8 jH( *fl 5ITC*? l” 

<Jj?l©rP 'Q ©JWl^ C^H.'P 5 < PTv'ij , l'3 ■ 3 1<P l H ©^ 33sfai© <FC3 ^t 3t\£?f®i1C'5 ©I'J^Rhfl *f?I 'fl©C®1! >i w TC*l s 
^i'?sc < j><j ^*TJ <s>Hl©Hi <J (.5)6*51 R^RwiMei^ 3i e i'©c > §s '5 |*iti < ’R 5 'Q’Anatomy’ (^WOfRtJ ^r*p°3*t^ 
pSap) R©R*P 2)<B -SfWP?) 3. (3P$S| ^(.(35) ?PTOS. own ^ l <n&TP ^C*t ^TSSJ pTSR) '5R j O f%R 5*1 ©C{; 
fijpi'H Rc‘p® <3 ’ir^ps i 

^‘‘T^rf’T© ©I5) *T® 2pp <>5R'S ©tt«* ^^5)1*1 <£5fl I ^im)<p\d|<j 5fR«i (P^Wt 

«j|bl$ <3>5)l<) 3. ^ C*J, 5*1©^ •H'Hc.*? <j*~5)'SfR*3 'S $JH|pi ^tf[f*R5 s5$fl 5 c t'©C^5I 

©fpft<!> ©1115^165)53 PTC s f Rg« 1 PP >£Rs C3>P3RP^ 3^36*115) "SR 4 )! 9 fl*faPJ ^TTH P i f©ft 
^p, mnv m p* 9 ^ 1©R ©tig© i cpscpt p©t pi fa«ui 

'©[<3 1%fp W© ^HWHR, W*f ^ '2)|?ll©t/C«llC'© ^f c f© , 351j>i^ P*"R^ 1ST© *P I 

'5H^M s 5 e iR'i)i5) <3 5 c tR p rn c®t^ri ©^U'gfti 7 t w r^ c^p ^•stii jjp »n i s'iRjbp 

'S?6*l|5J ^W5) Piol-r ^“^Rh© 'SsHR s il5^l I 

^ ^ ^ s / f> f\ / S S s ' S ^ i / u/ f//| 

c©'hR ^<pI5 'STRIP© ^ z - jJLa j-a ijUf - jU-> ' j-*l 

T 5fl' 9 PP £f^ *Uci) | <PC51C^H 'SfT^t^ 5 sr^iu ^ S’ C^R^ 5 l” - ^N<5 S J-^ 

©II?)51 ^ j l f. (‘©J|4if^’) <<]?) 13}^ k ^f5TTS <n?’ ^fvfl'3 ©JIc< 1<3>K> ©l<f <K.5JW, ©T ^T, cei|c<p<i ^r© 
©UUC 4 ? ^IIc^p I 

t&. ^ *rt ct, H*fRi >aM^ 5^ o#twp ^ <P' 5 fni Rpi i ©)©)« 

(Microscope) pt^kpt feR 3^*1?) ^ft’rf^P 5 ‘‘ifl^t ^ ^t<p 3^ 

(PTP <p, ^f*tp 3R*p ©<i^(©<) TO t^R45) ©iif(© ftp <nro 13 ^tt?ra Rprere?) 
f^l OrC^ ©ilo'j© ’ip | ©i<©^.©ic < ) 5*1©^ ^|***1(.<P ©151 ©leiHI ©iw© 1 ©[h 3><khH (PC^ 5 ^n© ©w*< l 




'SiFf- ■q 

G 35 c t'»lf'Q < * i '3^IJ *1” i 1c < P 'B. ^ ©Iff*lfihl *T'5 STC^g "SG3 CO 7 * I SJOT^RS *[? 

'4W3, R'SoltX*} 'oj|R*j>Ic 4<J gflig ^s«iM C ’5WW 'Sffrfg® g**^ g^ff%*!Tg; 

fgg Tjfff faj»t g?g <JC^ 'Sf|'Wlt<P <3^ sr^j' 0 ‘C s TT ¥§, 'STT5C S T ?4a3ll'(<t i ©TSTCg ^©egra 

©K^CgRlG GGfl j*T05 < 1 M'©W *31 I 

gR*l CatfR '5raC4<I Vt(^jjci| gOT 7 TC^TC« fefg <S(;ei*«, ‘^*)'sjic.^ 4 gi*flCT 

gi^egg fggr*i g*^^ «egjg gjwn g fgrsigw gi^ro gge« cgeg ! STft ginfavo 1 vshtf 
(gf.)-ag gfe$ 4©egf CT ©rg*fj^ «||?i|$;<J *r$ 4ftgg$ 'SI SIRRI *#$13. gRR a©e*n3 
g#gt ^1 SsR g^-*r5T^r W ST#f$ g#l l ^T5T5! W5IT<! v3&TG •fifSTlf^RS <F, ^5T5F (331.) 
gg*JTt 'sisJl^i g^t I 

vsirc«t vb. ^3 The Developing Human’ 3TC3 a?# gt ?regi <pw1?c«i») i ^rtstf C3eg 
snp ©rsfora *ig fata i&b-^. to g^r g?wi fgc*R i agg cg^iegg f&fWn fwiegg 
Cfit g^ R.ctw g$t$ *pg« i gtfi> faroi g^oigra «i^5 ^oro? virat fcfgvihiias (Medical) 
sjgg gc# 5t e r*c^g *n&j g^ fogw fgegfirs ^g i 

'NIC*#<f>M «$gi3 ©F5 tffcSIfaWJI G SFtfife'F f^TSTt^Rf SftfR 

" 5 . csn fgg Pt~ y t j iR tof eg, gf*#* ^)g©rgf g©g ’•tvsTOcs fggygH fo'fcifwg geajg ferscs 
5 3* 5 1^5 ^gfg 1 gi? gggafc® wgi gig eg, gc# (viciigo <j>m) grig g<*t3f^fgggg faa?H «n 
sragg-gteag eggg *n<gg <Ft; $*fg3 2 f#re £g®#g greig grcg gg (t 5 ^) ^ra f^rgwg wrw 
^ gsgrg gigjcg f<«awc^ *w C'rgnr® -gTt?i... fg©nw Slgf5r® ^me^n g*t?RP ^orf% neg g«n< 
argifavs gi '^rsnegg ?sr (^r^R.) ©nara -sjgig i 

CW« 'Q ^l'et'M* 1^5 ■ S W < # C^rST 

- ^jiJii/UJui ^££^ 4 - 0 i , 4 % ifr 'CJyt 

“^*gii gi^g e^&eg <?r^ ^ c top g^r ^ege^ 1 gsic^ ^ ^gi segre aege^i <m 'sm ^gpn 

•gifg c 15 ^ 1 T5\ egg ^g ^egg cgtg g sftg cgtg ^iwg (■gl^fers) 1 -^3 

, '5ie»)(.<p^ ©rnrie^g *gi egg ^g csrprq 'g <iWii ggj feaeg g^esc^ i 'ow 

^ g^i ^l 'Sf^gt'i ^sig ecreg cgpf gn^n g*?f$ geg gg 1 i^^jggif ^snrsp ig^it^ra ggg, ■5^ g 

§tg sjgwf^gGWi eggg, ©jeeggg g %gr*ig i^sfgg R^ciJ ^ggg*! g gFr*i *f(®wg 

(^cgsg © ^broig g?f^gi ^) ^n?Bg grcgt fg^r® g^gt ©g* ^eg 1 *fgg€fc® >^ 1^1 %5 egeg ©nw, 
f)g fwig csRP*rcsg %e g fg^e^g gg^pra gegj 4rg ^ gra. ■g’SFFseg. 

©iQeggg gi^t Iwcg ©iseggcgg gf^rr® (Reg ©ipgg gigtgrflg^i ’sfegrg <#3 g^gg greg 5 1 ^ggfg> 

ggs£fl^ ©rg^ra egeg ^gpgg geg© cggR© g g^^rsfegg gggj gigf^i; g^ 

qgfg (^#fe©g gm fgg c«feg gsgsggrft sf<H g^) c*n& a gp^egi ^g=n g <r& ggggr^ s &1 
geg 14j*F|g ggs?r*r?i ggw^gspRH^ gi^l ag® fggtoegT ^egigig tjtf fgfga ^51 







^5 »fpTHJ WT %t«f (^M)<fk) 

offajj $g *5rR ^sjtTC^ ii sjI-j^W ‘•j'i*f 15.' C^HR 5 ^ 3>3t3 3331 3W, 313 'Sf^ ’TWW) 

«if^sn«t wr ‘=ro< ^331 w.33 %sa '$5Ttn ^spring cm wi wif i 4 f333ft ^^iw<i 

sjsfl TgTfsRjr? % *\s Iff?. W?n^T5. 1 3TT<5'S 'SJWO 3f*fe 3t*l« I ^3%^ 33C*T ft«aH W« 

CT, fe o ffs? farf^g; <?m 3RJ f%3 ftPlTR OaF#ft53 331 C<G$ 313 43# <335^5 2PI3T3R | 4ffo 
3TRSR5 v5l<f fttw^RR'R! SRJ OtpM «3F^RU3 i/o fsrf^R 5P1 3JSJ3T o.ooooO% 33333 I 
^cfRT $3>&IIW3 3J31 313*1 ? 8, 3J3I ^T^PS OH, 3J31 3Hf%38 ii. ^1 t31#3S HH, ^ 
SffsRg fcH, 3|3t 3F£j3T 80, ^Fffl f^ETTCR g OH, ^1 31^3 t * 438.3J3I ’olM^lg 3* *4>II»JH'®'S ^tfPT® 
^t*IC5 I 

W 5 ! (^hk) 

a c r& *- A\* + ‘\ *< \ " *' 

- o^rtr* ^ i y**H~&* ^-' J-*^ r* 

“’areg’ra 3°o , i33 3 r?r, ^ < #ra c«k^ f -’jm 'iieWR * v 

*Pt ^ li ’■ 4 ^J s 11 e 1!^.' 3R3 W?F\ 33K:«fs ft#! 3! C^H 3^53 =>K3l03 ^1*1 1 

vs rfsnn 4 *r wtoo carafe C3, <33^33 otg[ 3^33* ft Phi* ^n^r^rft 

33^ ■5JT33 ®3Pt^ faft&O^KH? ^RI SlttllSR 33 I <K33> ftPlTR C S R3 3f 43# 3ra oaH^c<n ^«^IM 

"ypn^iR.’ <rai 1 wsrar 3^3 iw «a&io erww> c*rafl w, ^nftort^$**fsi ^ hi^iwii ;5 ^ 
csiras sira fs^i'jt PiPisp ^5 1 ^ ^i®ra c^ ^ iw^ 5 '^ws^’ ^ti 
■5GIC5 l ; ^l ^(tfisf C«R^ ^H'«Tra G lil ^ ^IH?I 'SICA'S ’^'IMlV ""P^ ^1 I '03*1 *P^ ^RH 

5rHW C 3> '!3 ^nft <3 <a<K33 S 03H^ 7R3FF3 W1 ^TTS | fwj. 5«SCH» 

fi f sj<M»<ic c f3 fiifaRmi ^sraira w»3 Prar? ^# 510*1 c^ C33 3R3 wn ^3 1 

\5^ei x ^m\-^) 

%5<I ^|?l|vd>f&? fpfras ^RfT ’TRs S - lllu j~a ^\ -i^l L ' , U , > LJ 

Sjl^ S R^ fail oarf^J C5R3S l" (^fpT-^S * 

v5rm% ’•f 55 ? - 1 / *.^ / | (riosH^ ^rrspn-’i)-^!? ^ w 1 ^c«w- 

Tirra, ftQ® wn ^rc® « UPm ^r%i 31 ^? ^1 wp *wpiw 1 
suit o ts^«t <3 ^enra ^3 a«i «ii^r<i ^i^r ^ 1 firfa® ^sp\ ^«f 

^TCO 03H < 3^1#?I WW« ^ITWI 9 fR3 ^ ^RlWf|3 PlS^5 3^ 5T® OJKR | (TR^f, ilL 
(tfoSpT^I qpWl -W)- 43 %5T?I, O. ^jaFt33 O «3F1^[ 43?. 40Wt3 ^l*fe|3^Ll^>l 

^53*1 f^ 3lS?*f | 




'®n 5 5- 'Q 'SJT^R 5 fifSaH 

t^fsf 

ffegi^fg ^|<i] gg gg^ caPI^S fijgfe «ail e T9 l%5f fg*i|R|vfc 3jC?I gicg I , J?Fg gT St 
gC? '©1 ‘XX gl XY’ Wahl V> CSJl^l C^IClfi'C'e»lcy<l vl^El P'S* <pW i fe?T^ fgfwgrft C£3Fg {«T5F- 

Ca^srK/STDRJ ^ 9 RI faf<3 «PM PpexFUt^g sfl^Rgolig %5f ^ i gfg ‘X 

C3F1^( fe^I^PP PP& '<K<I, vst^r.ei 3)®! ^g Sttgsf ai?^ gp ‘Y* «qVW5) *Q3S*I^ 1*^1 C JC¥ Pfcf^ 5 <K<1, 'STJfCT 
m <$*!* i 


j^l- ilj jik: ^ - JJj-si; 'Jb g>:&\ JLi 2i; 

i%Pt ^ gegg <$g*g <j gif, «a<? f^ cgeg, g*R P^s gg f - ^eh ^Fj-wisras 8^-8^ 
crrgft *f*r slfc'; (^g g i g ) citf, gwigj gfggm ^ 4g» J_u 5 0*ggi) gsf ^yfgg gi gcgi i 
cWK'j, gfgj wm^ 4>^ ctfi'Vfwi gg gggg ^2*^ ^fPrs gg 1 


gi^ttg ^ifgggig «ii«i gc«i r t- 

“cg ^ grid's car. %t gi? gjgsgg eg Hg gissfas, gresgg (WR) ^ ^mw gfggra 
■<k<icsr 1 gresgg vsi c gtg ^ gtgan ^gg, gg c grit f -^gi gng-%ireR s ovas* 

aigttg cngra'3 £* "Ft Peg siigg %g ftgrgtgg ^sfj wrfr ^g <&*$ nfgg tF$ 

>imHi gfgsng (ajg> cgiiJi) carw ^gtwi geges 1 

«TirStg Swiwc-ra ^s^ggi”*! *fR^Rn gif® g>c?i ^g° gfg grsft gg 'Srw gtsfi sng 
gift g^g 1 gfg 'srgi 'sggg eg, gift? f®gi^ gg gg? ^g*cgg esagj l^iw pgigg <pw i gfg 
cmgiwig ^us gg, “^aig^cggeg cmriwi^ gi <pw gg* ^sicgg c^rcggw cgwong ^gi 
gggg ^gggg c P«jr ^sg ^ppegg ca3*eg f*icg 1®w pgigegg ^gj gift fegw Sc^g g-cg! 

“fvop c^Ricggeg c^sigiegg gi'SMCo ggigapw .ficgg gg tajfgg gRfgicg 1 ” 


-^gi grH-'^gig s ^ 


sjwgg 3 . cg^g ge®, ^ggnegg ^ fgg «cns Rgrgig g^re® cgpvrg- 
>) grcgg *tc^g g’jjwg snftg 


^) sRnpsnftg 

c) 5?wg gnggg gjg^ si^cg gg^sgift ’F%gg «r®vaft«i Rfg "ir^Ti gsfi (ioi*Tv£f<3 aif^cg 
g^Sf 5 ?, agegg ggf gr fg%, ^jiPwiiug t^te g^onfg ggr gg) 

^i<Ul>|-^ 

“gnfg grjgeg gifiJg gtgi?“i egeg ^ gest^ 1 grssgg gifg w? carfg^ geg g<gf%g gnwEi 
■^jgg gwf^ 1 ajggg enfg carfg^g er^iu ge^ gfgg® gjgf^, gfgsgg g^cg ■sntgfgetj gfg«r® 


egg^g ggsj - 8 (g) 





(to '53FT- ^?FSTR <3 fc«sh 

<r rirPiq ^ <?<:<) fi?, ’topi aiai 'ST^o ^rptir 

^ TOft1 1^^531 ^fS^v©i ^stur w ^ui e ran r -^i ^i-'gf^s i^-i8 
4 «*si;rcv5 ^jr; 3 c fai <7i, i ^L£Jr j\jS (^rarffa ?rr^fa) ‘jU'oiw ^ ftyrora 
^ Pf s ^ TjPiwj *rfcsn<f wi ’Ritf c*ks t Prm ^wr% ■snwf hi?®/C<! 

^*bT^rff w • ^Rreio *i«*£W8 ?r sri « c i 

i ^g^ansM ^ 5p???rf^5 srwr ^r m? i 

.2 TffJJR) *#Sn<I ®?R *R !«1 <n 'SIl??fl 1 T%/® ’ffiiT® 38, ®J 3 81 ^lbC<t- Sffl 7 £ l ^ 38 J - 5 ^ 

CSiTWOJ 8® fttfR I ®®B-^14B«|FWWW C^Hf 4flRR3f SfNft^ ^fRTI qt«t STtSfoj 'Snt’W* 8IW 
^R* v ClflROJ ittoR OT8T5 l ^ 15101 4lt> ^tuR < oii&s e f >43® 8TOT3 ’I'S^fMil ’57* : JI f*Uii iRP 

7R33T3TO I 

■*RM ®^8 3W, 3^33 I *fS& 'Q 5vjj«f 3®^*fr.G3 ®C3 3PP7RTS iT^Qft 

^pnsJwfSos $iRis rtw 5*1 143 R >wc3 nc's*^ 'sff^jRj ■ 9 fr*Tt^nPi c$tit<po i 

SR'tWRJ C^RI^TR? W» 81:(M ®3J ^StC^a 'ajl£f 1 e I 0^13 ^pRI 353R l 

R^a$rsf 5 trti f3M^) 3R 43t ^ft'sraHt^ky^ 8g 8T3i '-ii^m 9 i4w^ c ! 

^£33 • v»|«Jt Tjpf <?c*i ftpR C8, ^f® lift'd *il^<K. < T* 813*0^13) 03pt<l38 3<il"|G3 ei»u f^Q'S «i*il^((.'® 

firespf® ioi i ^ Tlie Perforation Theory’ <n riw 'iR(&o f 5 ^ i R« 3 i 3 ki 

®nf^T?S CT, 

fcca «jtsr<n 05& 6 siiTO ^re*u ^!ffya Rpf'R or^s i ^str « 

Ci|«lC< VRC^ra iwp*l ^'fRt ^?n (Moore and others.. p. 37, modified from 

lntcrgrated Principles of Zoology. Hickman and others. Embyo drawing from The 
Developing Human. Moore and persaud. 5th ed.. p. 73) 

<s3n^3 ctoj «r5 , ^sr ft ^MW'i ct, ft9i^?i ’src*u ^gr^ft?? PrpPt* 

15.TI | ' { 1<K'Sfw ibr *RST<fl04> f4®|^ '5n<3' 9 iT35^ T i i ll'Ol'Pf®l?i fco ^S^ITpW*3 '5^’ ^j1*f<?SK< 5JI5T3 I 

Hu (^rrj) ^ ^ « ^ (^RR)- c® 4a^ fwi v«rr i£pr '^iwi « 

C5i^ to r?5t ^ <mi c*it® ■ p nia i (i) 4 *i<n ^ i 

2tro i5. (7^^ pR ftca «(l«j>fc<i ^I®I ^171 

hl(.\o f&fttTI 'SR^tTTl «p<tt'0 Ct>"2l ‘PC'R l ftft 4 ■SffeHTC^ 5 t^*R iSSWO f&C3R >lK^i ^SRT 

to cr?*r i %?i fb ' < [ Rra fejiRi cw«^s 3 sn<?if5Rs nfo ‘somites’- 4 ? ws\ Mra i 4 

* . i ? -*- (^RR) fULc (?hlR) ^1 ^IU5 <lf?IT5 ^8 I ^IR ^! ^Jj (^R^) W 

^8 I W4«® «H^R ^SRI W I 

'<n®^Ri Trr*fR <srjr f%®R (Anatomy) 

fteTM 2J8R '£PR '5nP*RR5T5 Pp«TIC5clfW9 CSjlfRRR f^jpRTPTM RftC?R 


C^'bl? 5TOJ - 8 (*I) 






’SIM- S SJfSjfos ft'fiaH 


<, rt%i5T ? r<p i ®tc<p 5i c ns^ >imR>\s ^‘ioiic»j<i vs? ®mn®s7?rr?; '3 *ri ^sr^c^risf ^<n 

s.w i f$R <iwh, 5i c r®Tf^ ■^rtfri’oirn ®Fnjr®$3Wi >iV4’<^H c^fj ?ps *fra «r i 

Fsft ^rnio ^FT, >iy<3 i a^lun ^1^1!?; |^ 'SFMftfc 'ST1PTTUFI- ^ ^ffs^FRI '« c _f<N5«T T[% T5?| | 

i8oo <r^g <^i5fR ^ftFff ^?i v£i^° g'^rsrp* Rfinin^ ^wi^R ^.* 1 ^ *1 •«!£] *73 ^Fjfb^r 

I[g -zrfkfS ^<smH 4SJ1 ’2ra c I <T-Flt?i f^3, 3TC7R >5^s ftel<J ?j£?R CT. 'ilfM^i 

v5fejfpfef Tjg c^F? ^5 fsfiFTW io WEI C^f ^V5 Ws\ CFVf ^¥3 F| d<U ^f<W<t iR^C® 
’FET® R I ®1?T' > EF f®F? WF1, "»i^i-»lFf ^TT. ^’’R ^ 4T?R, ‘'$«Fi 1JT? 3P*J ; 3 J ®T‘? 

?Jt*fRa W(fs C $R RmW <?nR <R! i" 

'51. C^ s i ^W<1 »i(.'*, >i|?ii <iW I ®IT*(Fl4 <2l c !iR®i’t 
?*EW 4 t> ®3WTIE4 ^^•sfJI^IWC^ f&%'5 4l<5. <?FR, i*l ®«J, ^ <$?! | ®Fflfcc4 CT 33Wil 

^«t ^fW'w 413 ®fi g^iFtor ^fsrsrrc 1 ^ <4Rt iiQc®rra ^sr^-wr^f® 

fs^s 4<n *i¥? 1 4'«7?n f?feg < itfii’.*j<5 P«<i*N 43 ^ >r^sf C3[*mr q 3ra<i*r4f 

C#^ft iR&slI'W 3*^ *fl3 c F41?t I 

1^73 3i«l^ 3JRT® WTTE®'3 3RC3<1 3i £ roTT^ S^i'C'EI S “Pi #F %1 

r? ^rsg’ra <?\ %r 33 ^ 3 , (wtc) ^ <xrc? 3 jFm>« <t ; c<tc^=t i ws^fi ®f c®pt<p 
<? c<:cv' ; S’T'i =ra ■q ftH t” (^Fi-%ir-ii^ i os-'afe) “f^^r c^kpitw 

^(.SC^ 'S^F® t'fil i i!c < P '*R 5 rr»n^ e f I riM WNlw 'Sid ^! T F^C^ 

r -WR-t^fWI3S S-b- 

^cf ^srfsf^i^oic^ 

oGai (^t^FT?) ^ <Ffo Si*!^ ^ <41? W^ft^F C^R olSTTf. vpfi^f.cj c^ T1TTT CR ^3^3 
'5<fy? s ls 1 *f^ 5 fl^'» ^0175, ’3RJFFI Fr-% ^“*1 7 P'J t f^ < 1 ^ii2A» ^lf*F i 

•2FTRFF ^FJFR? "SlTs, WSRIT oF'f^ ^ %?rC5I ^IFRI C<M<1'*ira ^fsfS ?=Nl 

| ^FITO F5«tC^ «?<!«( fe?F?l ««FF ^T?*I?3t ?«Nl ^ I 'sf?m, oi'f ^ 

*J=f ’jfEt R ?f*fv3 ^tlFFTS SnF'R 4<1'iITC»r<i ^RTT® ‘^fil <noK.<1 . 



f^f*f8 ^nt 3 iPiQ ww, c®ii)icn<i <?ic5 ?t^ <R«ra fsri r ->i?n ■51^? a 

t<ja3iF(<j>'o|C? erhl *«IH CT, r < l < MC < ‘R Sfl^ff^FP i FR' s 1 ’’TFfafiFJBi 5 ? f<^§ (.41*1 ^14“ 'c!' {> fT<ifc-|^b«P feg C4R 
Ft 5 ^ 'SfS ^ff^ : 5 i4R® ojy "^sFtvQ '55 < T&$ | 




<3 <5n$(PW> R'SaH 

atf G Rf S 3S4K3 f4ai«RH RRR 5iC«ia TOJ 3^ 3? e Mfel <ai*fgR> a>mR I *8 W3 *113 cfi«I 
^ isare <111? i aa<rtfe ^a?. ^b- r«r aca cafiRi ^imw ata a^cann^i 

^a i aw tfseaa fnata a ,j aia <5 ga^iwa ^M'sftfcs cnai am s 



“ifla?. CaWlCnaca (JR a c f, Ff G ^SWt f -alewkS «i> 

•"‘srrfa a i ^aca ^i% <Kafl 1 a?.faf*ns caca wa afn^q aaia ®nj, wa awfe 
jjanaf® « vjfsN®a arfannfl 1” -^iR-nmas * 

■‘fcft -Tp, 4>(d(fr\ c^ww a; am, c&ta g a^gaan, c«mai ^at ^ f's«S 8 «i ftam asta *na r 

-^rc?-'^^ 1 <u? 

^■aeaT® ^ l a i ^H,^ cRr^ w arena anr ^e?a ant to i *r«att. atgfna atafararena 
'Siifa^H.aa area galena a^far firea ata 1 


' y rf 4 rt^ c t R^h 

“srp-ja ^ aen aea cn, anfa aaenr ^la af^n^ igaians w nr? an, arfa ara nrtssfflow 
afeas^ica aaea nam, 1 ” - nrtM^nraras 0-8 

^5 nr«cna ans^em ntfSa aenj fafayf 'ate*! afire g R«g> aonra neaG ^Gesna <5^aR jw° 
f ^bicaa fan aaa ar^aea <jna ^aa fasten fsfare aat aea ca annrea areaaai sf!n aea 1 'JW ®^a 
caa cn, fain ca<Hnra ^rwra ^r^«i^rrcas ^aftre aar nn nas. srpnena ^T^ia aw fm^aarea 
<jnam £afa aaca nan 1 

*jaa ^aaoica ai^caa njf® afasa fn^fraena ^aara can fae*taoica an^^na w.a am awcfe? 
bt-b-oanR ana apnfaa cat^-^a neannm anraena ^aa fafo ana afaea fa^iaw nn^ra ^ia 
■Sabrina 5 aaife feac< ^t ^ai ^a 1 arat ^jama ^ ^r^'G cat arena ^Pia 

fia fi*if l flj*W atae^ 1 ^ aaacn aaa ^marftat ^aailtena aar® ^n^c«ia ^ia aft^i 


id 1 


SCI I 


i8*a a^a <jca sf^nas ar^caa «n^Pia ^aa '^aajan ^paca ca ^tRR$? fnfwaiea ^ aasi^ 
4aara afTpi^;■^ns- ^Tg ca^ etH'» at! 




<£$1 "5^ C5, 5{^jf$ •$ 51515 §5*lf<h C^pira uRst/H vl55 R'iR'lH l 5 F 3 fe 4 3lR$i<i 21511*1 
55115 C5, 5I5t §55lRi4Tft ® 545*1 RmviH 5T5E5, 51 W^l C4T5 5lfe 5J51 555R> «r>5co 5TC5 51 | 
ASTI'SW5 C’’fT'5T5 TR3 *#£3 £415 C51%I IbR^lU 35ft> 55 s f5W5 5I5T£5I £51\£RI 5F3T 

5ffal <PW5 I C51^t 515! ^555 <MM '5H£T5 ^5. £4551 3C4 £51C4 £55 £5 5{f?J^v5f5 5J5€l5 35i 

5J51 §5®lRi4lfl $5455 5TSR5 5C5C^ I R^ £5$) 5151 ^*£55 51 <p<jt5. £51t4 £55 £5, 5rf^F5f5 5«I5 
<215?. 5J5t $5®lRi41fJl $5455 5$ 3[C5 C'TCSi I 

WHIPS ^sl'StR 5151 $5=lf%4T?fl $545t55 '•siRjO^ ^(*5$ ^{of'a cnUS 

“5151 5n5l35^£4 2T$JT5fl5 4M, Rl>?j3 'SJlfsi 'i>ft>i5C4 41®£5 59 5515, 555 251C55 511315 

1)15^1 59 5£5, 5nt5 £5^ dRv^Ic/p 535 bivj^l 5151 55C5 £55 £55 3151 (5lf35 55) *ffR? £«T5 4C5 I 
R"t>U$ 5)1^15 551 55I3F5*ft^t <3 R®R55 I - <5R-f55t l <tb 

5Ut51IM»5 fclUt 5lt R'SRhJWCU* #5£5135 5^5553143 153515 (Anatomy) f5oI£55 C55155JT5 
5151155 'il’IM's C'O'Silc.55 5151 $5*lRi4ff1 $545£55 $55 *tKR»l 5T1^1 5155*115S£5CTpl I 55C5 R>R 
RptfPl 55£3 51£55l5 C5, 3R^ Z^&slPt*? >i3J§ ^55TR i8oo 555 SC'sJ5 415 C5t5 I 555'sTt's R>R 
<pF5|T£55 3i§ RC55 51Rn^f&5 515515 5fft^T 4C55 I 

2JC455 C$5nC55 ^$«1IC>15 '^l^lt.'S^ t53a|tH4 551^515 33 £5f“t ^9 3?l C5, Rflltn '5|*(f%3 -Q 

51^55 2<)<S3|R4 R»t"R f5554 '5T&SI c 5|R RR5551 5t‘*l ls 1CH '2j551?‘tj £51551 4t<W l 

-A3^;^d: it%\'j$ 

^IfSl^ 5T5t 5R>WW$ £415 5T^5 £5$ 35?, ^1^5 ^1°1l$R 'S5PTf015 3l?II4>3 51^11" 


<pF^t*T 'Q t < l'e3lR)5» 53>j 

■J53IIW ^4Saff54 53TW515 $5f^f3£4 554151*1^1 RWW 5lf®R\5 3fl5T55 W <3 5^1415 

?5ffilR'4 ^2sfr<l f5C51*ft l 


•21^451^ f55in?15 5ll5lt®5 fa«|R4 551^51 ■fi5'5lW5 C5T551C4 ^5IC5 ^155 4H5 l 

ii£L pjl la ^4jl Cl ^ -S$^ Ji f tsj 

-ii£#pv£q to 


5nf5 ^5K55C4 ! 51T5I5 f55*Rl5^1 C5515 ^5 15513 (WR ^5 553 ^551055 31W1 R^R® 5^5) ^515 
'5TC55 Rc3H7f5 5t5I'<3 (5)9jR 55f5551 *i'a«r|^[ 5C5 "5,5515 4^5 451^5) 555 4lci5 4TC^ "5^ 5C5 5TC5 
C5, 3 '^5' 5 H5 5^5] 1 3^1 ?*t 5C5§ 55 C5, CST5I5 2jf%5T 5 T5 5 55 R»^<t^ 5T^1 I RrSfPfl? g <tQ 


( 51l5|3lu?l 515TC5 ^5^15 »l45 51^5C4 ^3 Rc95 ‘5*5^ «!5C^S 5t5* 






srpisr^ <3 t 3R ^jto ^ *i& e to? w?^, tofa tocs m$\ c*nro? mzi " 
3<1WIR<i (RiSalt?^ TO 1 ] 2f*R CT WWf53 oti W Y Ji ^' 1 ^ ^ I i8o ° ^ ^ 

^n^P 35 w fr’i? toj *#r® toi fs? %i fi i 

^<T5iP S5R*1T fa&iH? CTO 5f? F5, 33^ f^r*f^T ST? I 3 tFR'fa’WFfl TOj*K.<P TO 'S 

anjfe? ?m f3nsrf3re»i tot ^wu ^ro; cwra i W 5 ^ w to? 

-^j^st <3 ?W- • ■o l^l ^ *1«ft i ^ WtIR? 43^3 r<F3 3!^ 3TO *1 WW3, ^fl, 9*1 « ^ 

to?i tot <3 3^3* 21R3 toRw o 3 R sife to* ^ito? ^srj <ji»*iw ;s n^t^ TOl^C** I 
Y3TO <3 W*to fTOR’ f3TO *9^** C*3t W? ^ -a ^ TO<3 TORS *173**11 

5eTC5, ?*»nwpR, to*«it *pw«tifot* * 5 f‘ttoR wfire? tog w^cS w*c® *to> <mc<i i <*$ 
^FrtTF? frwto tojsito TOi3sf& Saw to ^ i to^u, ^ toito 

<j*f sfCTOIT 3RS* CTOlfe 3C* R^t 3>f3 Ft I 

^<I>&| | /H 33#sn3 fTO'fc** *1T5R W.'l SIC* 5 *? OTOfC** $**1* ■2R c f I 

■J^WF C* W*FRt ST^ m fFf*&« TO 5 21*1*1 Wt 2JC3RR ^ f^f*^. W?!? "TO?! 

^oo IS tofc i tor c^ >ooo toR <rto w *w (^**t*) Wtotoi i to? toic® to*r 

3 SRC*!? 3* *Rt*3TO f*Rl TO « 



“TS13* 3133, C3131 G TO I TOT fro WTO *1 r -3TTO13S itr 

« ** 1 ^3 $??7 f?w? 9 it? ,9 i c f #?? ?r<^i i w^R’afostK, ***1^ WSW? 

*r^!R? M? tojJ WsFITO CTO fTIWTR? ^***1*^1 ^ ^ I CTO 

«R ‘?51^IC t f*RI W? C<P 2RR "TO? 

wfsr cr'w ?sf?, wst^ c*r 3 tori sfCBti 5^*1 tor, wl* w? ^fcs wm $ f^»RT® sn<R 1 
(W*t?) 



^T5RTW 'SIISI^W '■21ili?5RRW WT5t^ ^igl-tw^l ^1 WF*T **1 W*W*ii*M’<pI ■S7J1 l 
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